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Cylinder Boring and Facing Machine 


A liihidiv. CONVENIENT TOOL 
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This is the Planer 


that Whitney makes—the P-4 Planer—the 
Planer that planes stuff less than three inches 
long without clipping the ends, and the 
Planer that’s doing the particular planing 
in some of the biggest and best wood-work- 
ing shops in the world. The Whitney Book 
goes into details, and it’s free. 


Baxter D. Whitney, 












WINCHENDON, 
MASS. 

UPRIGHT DRILLING MACHINES. 
20” Our Exclusive Specialty. 
It is na what you say con- 
” cerning yourself, but what 
2I others say of you that counts 

in the business world. 
25” ROCHESTER, N. Y., 
Sept. 24, 1897. 

J. E. SNYDER, Worcester, Mass, 
28” Dear Sir:—Yours of the 2ad is 
at hand and noted. Enclosed 
find our check m settlement of 
30” the New 36-inch Drill Press. We 


purchased a 30-inch machine trom 
you several years ago and were 
so highly pleased with it that 
when we decided to hase 
another we were pisaned to find 
that you had introduced several 
new features and improve- 
ments and we decided to 
ae our order with you 
or the same. It gives 
us pleasure to state that 
it is first-class in all its 
details, quick and con- 
venient to operate and ad- 
just, and accurate in its 
production. Weare more 
than pleased with it and you are at liberty to refer to us at any 
time. Very truly yours, 

THE J. S. GRAHAM MACHINE Co., 
JOHN KANE, Vice-Pres. 


Catalog free. J. E. SNYDER, Worcester, Mass., U.S.A. 


VEEDER 
RATCHET COUNTER. 





This counter is of the same size as our regular cyclometer for 
bicycles, which it closely resembles. The differential gearing 
used in the cyclometers is replaced by an internal ratchet mechan- 
ism, and on the outer end of the main shaft, in place of the star 
wheel, is clamped a small operating lever, the arrangement being 
such thateach complete oscillation of the lever moves the right 
hand index ring one figure. The transmitting mechanism fe 
tween each index ring is such that the rings are mechanically 
locked and cannot get out of position by jarring, nor can the 
record be tampered with except by taking the machine apart. 

The counter will register up to 99,999, when the next stroke will 
set all the figures to zero ready for repeating, but they cannot be 
set to zero from any intermediate point. 

They are durable and strong and can be run ata high speed 


without skipping. They will be found especially useful for use on 
punch presses, looms, and automatic machinery generally to reg- 
ister number of pieces or quantity of material produced. They 
can also be adapted for use on typewriters, voting machines, in 


fact . any purpose requiring a small, light and accurate instru- 
men 
LIST PRICE, $1.00. 
CORRESPONDENCE SOLICITED. 


Manufactured by The Veeder Mfg. Co., 


HARTFORD, CONN., U.S.A. 


Makers of Counting Machines, Cyclometers for Bicycles, 
and Fine Castings 















You Ought to Know About This Furnace 


if you have to anneal or harden large rims, rings, discs, dies or other circular 


steel blocks not exceeding 30 inches in diameter and 10 inches in thickness. 





The illustration shows a 
ing upon fire-brick sup- 
placed that they do not 
flames emitted from the 
direction of the flame is 
angle, to secure a rotary 
flame and the even dis- 
fectly and evenly heat- 
work is of a different 
shape, you'll probably 
our big, illustrated cata- 














ready anticipated your 


circular block, K, rest- 
ports, H, which are so 
in any way obstruct the 
four burners, B. The 
tangential at the proper 
or whirling motion of the 
tribution of the heat, per- 
ing the work. If your 
character, as to size and 
find by looking through 
log, that we have al- 


needs and have pro- 


vided a machine that’s exactly suited to your requirements. The catalog 


is free, and we would be glad to send you a copy. 


American Gas Furnace Co, | Your copy of our catalog of Fuel 


23 John Street, New York. 


Chas. Churchill & Co., London, Birmingham and Glasgow. 





Gas Plants is all ready for mailing. 





H. Glaenzer & Perreaud, Paris. 


Schuchardt & Schutte, Berlin, Cologne, Vienna, St. Petersburg. 





«Make Hay While 
the Sun Shines.” 


Refit your works with power-saving devices 
while business is prosperous, that when less 
active years arrive the cost of operation will not 
be so severely felt. 

The Hyatt Roller Bearing has saved many 
tons of coal and many dollars. 


Write for our Book on Bearings. 


HYATT ROLLER BEARING COMPANY, 
133 Liberty St., New York. HARRISON, N. J. 





Ever See a Poor Thing Imitated? 


We rather guess not. ’Tisn’t honor that imitators are after, it’s profit, and 


there’s no profit in imitating a poor thing. 


That’s why our Machine Tools 


have been imitated—they’re good Machine Tools, the result of fifty-three 
years of experience in Machine Tool building—and it’s a lot easier to imitate 


them than to build their equals. 


But the imitations are not successful—like 


most all other imitations, they lack some essential feature of the original, and 
though they may look ever so much like it, they ‘fall down”’ when put to 
work. We'd like to get down to details with you if you'll tell us what 
kind of a machine will interest you. Sugar Machinery, too, you know. 


AMERICAN TOOL & MACHINE CO., 
109 Beach Street, Boston, Mass. 


Founded 1845. 


Incorporated 1864. 








Automatic... 
Bolt Chreaders 


Sizes: Bicycles Spokes to 4-in. Bolts. 


Detrick & Harvey Machine Co., 
BALTIMORE, MD. 
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Cold Saw Cutting-Off Machines. 
Milling Machines. 

Boring Machines. 

Slotting Machines. 

Portable Electric Driven Tools. 


Eight sizes plain 
milling machines 
15 in. x 15 in. to 
72 in.x72in., any 
desired length of 
carriage. 


NEWTON MACHINE TOOL WORKS, Inc., 
PHILADELPHIA, U .S. A. 








These Nine Expanding 
Mandrels Displaced Two 
Tons of Solid Mandrels 


in one large shop, and cost about one-quarter as much. They also put an end to the 
waste of time that came from calipering a whole pile of solid mandrels every time a 
particular size was wanted. These nine mandrels cover every size of hole from one to 
seven inches—every fraction within those dimensions. They will save money for any 
shop that has any use for a mandrel. We make prompt deliveries. Send for catalog. 


W.H. NICHOLSON & COMPANY, 


Manufacturers of Machinery Specialties, 


WILKES-BARRE, PA., U. S. A. 











Planer 








SIND FOR CATALOG. 
The Adams Company, Dubuque, Ia. 


We Plane Steel Gears 


faster and better than you mill cast 
iron ones. You wouldn’t ask the rea- 
son after seeing the chips. They roll 
up like chips from a lathe tool. We 
don’t scrape them off, but cut them off. 
Cutter has a top rake you know. Let 
us tell you more about it. 


The Fellows Gear Shaper Co., 


SPRINGFIELD, VT. 
Morton’s Portable Planers 


are great time and labor savers 
for planing work such as pil 
low blocks, engine bed frames 
roll housings, &c.; in factit is 
an efficient and practical tool 
for heavy work. 


Morton Mfg. Co., 













Eastern Branch: 126 Liberty Street, New York, N. Y.; Walter 
H Fcster, Manager. Glasgow Office: 40 St. Enoch Square ; 
James Ritchie, Manager. Schuchardt & Schutte, Berlin, Vienna, 
Brussels, Stockholm and St. Petersburg. Adphe. Janssens, Paris, 
France. Selig, Sonnenthal & Co., London, England 





The “ Sebastian’’ Lathes 


combine high quality with effective and economical operation, in a 
very unusual degree, and can be depended upon, at all times, for 
thoroughly satisfactory and profitable service. Send forinteresting 
details. 


‘ s 
Sebastian Lathe Co., "7 SintinNatt ono. 
Jn. Tragardh & 

R.S. Stockvis 






79 t0 15 in. Swing, 
y Wew Features, 


AGENTS—Selig. Sonnenthal & Co., London, England. 
Co., Goteborg, Sweden. E.Sonnenthal, Jr., Berlin, Germany. 


& Zonen, Rotterdam, Holland. 
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This shaft soft steel had .oo5 removed and finished perfectly round and straight 
in 7 minutes 


A Prominent Machine Tool Concern 


mentions as an evidence of the careful and accurate construction of their lathes, 
that ‘‘the spindle is ground in order to insure its being absolutely round and 
straight.’? The inference is that this large and successful concern considers 
the grinder method the only way to get ‘‘absolutely’’ accurate results in 
the building of their lathes. There’s a best in most everything, you know. 
In Grinders, it’s the Landis. 


“e 


q _ Walter H. Foster, Manager, New York 
Hili, Clarke & Co., Boston and Chicago 
an Is oO om an C. W. Burton, Griffiths & Co., ILondon 
9 Ad. Janssens, Paris and Brussels. 
‘ Schuchardt & Schutte, Berlin,Cologne, Vienna, 
Waynesboro, Pa, U. S. A. 


Brussels, Stockholm and St. Petersburg 





The Windsor Machine Co., of 
Windsor, Vermont, U. S. A., 
would like to send you a copy 
of their catalog, telling all about 
Screw Machines and Monitors. 
A postal card will bring it, and 
it may be the means of saving 
money for you... .. . 





New 36-in. Band Saw with 
Iron Tilting Table 


Modern 
Wood Working 
Machinery 


For Pattern Shops. Also 


ASSEMBLING TRUCKS. 
Mail list of 


your wants 


J.T. TOWSLEY 
MFG. CO. 









Evans, Gest and Berlin 
Streets, 


~ ~ CINCINNATI, O. 
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The Money Value of Time. 

Among the advocates of piece work it is 
a common argument that any system 
which pays for labor performed on the 
basis of the time consumed in doing the 
work is essentially illogical and even 
vicious, because, as say these advocates, 
time as such has no value. Proceeding in 
this way they contend that the only logi- 
cal basis of wages is its product alone. 
The employer, say they, is not, or should 
not be, concerned with any consideration 





of wages other than wages cost per unit 
of product. 

This may be freely granted as true, as 

is, but without conceding the conclu- 
sion regarding wage systems, for the rea- 
son that the argument presents but one 
side of the case. While it is true that the 
employer is concerned with the cost of his 
product per piece, it is equally true that 
the employee has no interest whatever in 
such costs. His concern is in the amount 
he can earn—not the amount he can earn 
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for each piece he turns out, but the amount 
he can earn per year or per day. In other 
words, while the employer is naturally 
concerned with the cost of his product per 
piece, the employee is interested in the 
wage rate per day. While thus, to the 
employer, time, as such, has no value, to 
the employee it is the chief commodity of 
the world which has value. 

This, however, is not the end of the sub- 
ject. If it is true that it is wrong in prin- 
ciple to pay for work performed on the 
basis of time only, then the principle ap- 
plies to one class of labor as much as to 
another. The number of employers in 
this world is comparatively small. Not 
many of those who hold this view are 
such, most of them being themselves em 
ployees of one grade or another—in other 
words, they are salaried officials. How 
many of them regard their own income 
on any other basis than that of the amount 
they receive per annum? Nay, more than 
this, the employer himself estimates the 
value of his business from the income 
which it gives him per annum. No indus- 
trial property in the world was ever bought 
on any other basis than that of its earning 
power per annum, and, in fact, any other 
basis of value for such a property is un 
thinkable. 

It is only when shop costs are under 
consideration that this view of the ab- 
sence of the money value of time is in- 
sisted upon. Because the workman pro- 
duces parts which can be counted and the 
cost per piece determined, it is insisted 
that all other considerations except that 
of wages cost per piece must be ignored, 
but the principle is carried no further. 

Mr. John Richards, while not stating this 
position in words, did say in his article 
on “A Logical System of Wages,” pub- 
lished in our issue of August 24: “Time 
work ranks next to slavery, because it re- 
lieves the workman of responsibility and 
places him in a dependent position.” If 
this is true of the workman it is equally 
true of every salaried official—of the pres- 
ident of the Pennsylvania Railroad, or, 
for that matter, of the President of the 
United States. 

It has been urged that the premium 
plan is an illogical combination of time 
pay and piece pay and that, because it 
recognizes the principle of time pay, it is 
economically unsound. So far from this 
being the case, we regard this combination 
as giving it additional soundness from an 
economic standpoint. To the employer 
it presents the item of cost reduced to cost 
per piece, while to the employee it pre 
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sents the item of earnings reduced to 
earnings per day, the effect of increased 
production being to reduce costs per piece 
but to increase earnings per day. 

It may be set down as a fundamental 
truth that in considering the value of 
labor we regard its value per piece if we 
are buying it, but its value per day if we 
are selling it, and the assertion that labor 
has no other value than its cost per piece 
is based on a consideration of the buyer’s 
to the exclusion of the seller’s interest. 
No man in any walk of life regards the 
value of his own labor in any other light 
than its value per day, per month, or per 
year 


A Remarkable Shop. 

Next week we shall commence the pub 
lication of a very full, illustrated account 
of a remarkable machine shop. This shop 
has been built in Berlin, Germany, by peo- 
ple who have had at command practically 
unlimited capital, and they have built with 
the deliberate intention of having the best 
possible shop construction, arrangement 
and equipment. No one who is in any 
way connected with machine shops can, 
we think, fail to be interested im the ac 
count of these shops, and in fact we think 
no such person can afford to miss reading 
it and seeing the many plans, cross-sec 
tions and photographs we shall show. The 
description will run through four, and 
possibly five, numbers, and will appear in 
no other American journal 


Death by Electricity. 

Some of the electrical papers are mak 
ing a mild sensation of the alleged dis 
coveries of Dr. Cunningham, that are said 
to show that persons executed by electric 
shock are not really dead and may be re 
suscitated. After refuting this idea, “The 
Electrical World and Engineer” says: 

“We think that there is no logic or 
sound basis for the belief that electricity 
in exacting the death penalty brings odium 
upon the use or distribution of electrical 
energy We might with equal justice 
imagine that the hangman’s unhappy task 
brought ropes into disrepute, or that the 
guillotine made the razor an object of 
execration. On the contrary, we think it 
is well that the public should know that 
electric shock, under special administra 
tion, can produce death. It is too late in 
the advance of civilization to fear that 
with wires overhead and underground in 
all directions, with telephones, telegraphs 
and electric light on every hand, that any 
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panic is to be expected on the part of the 
public against the discriminate use of elec- 
trical appliances. Of all the agencies by 
which men develop and transmit power— 
heat, steam, gas, air, water and electricity 
—the last named seems to be the most 
readily safeguarded and controlled with a 
given reasonable expenditure of care.” 
Thus we at last find an electrical jour- 
nal taking the same position with regard 
to the effect of such use of electricity that 
we took in 1890, when so much was being 
printed in the electrical papers about the 
proposed “degradation of a noble science.”’ 


Free Entry for Machinery in British 
Guiana. 

By a recently enacted law of British 
Guiana, all the following machinery is en- 
titled to entry free of duty: 

Brick and tile-making machinery; iron 
cane punts, iron bridges and grating bars; 
locks or sluices for sea defense or water 
supply; locomotive engines and railway 
plant; launches of all kinds; trucks for 
mining purposes; machinery and wire for 
electric lighting. 

Machinery and implements intended for 
water-works, tanks and lamp posts, with 
their appurtenances, and such other ma- 
chinery or iron work as may be approved 
by the Governor-in-Council, imported by 
the Mayor and Town Council of George- 
town or of New Amsterdam, exclusively 
for their own use. 

Machinery imported for the drainage of 
land or for use in mining operations, or 
in the manufacture or preparation of raw 
materials, whether imported for sale or 





on private account. 

Machinery for sawmills, foundries and 
factories of whatever kind. 

Machinery for steamboats and barges, 
and plates, angles and other material and 
appliances for the construction of steam- 
boats and barges. 

Machinery, _ retorts, 
pipes, imported for the construction of 


gasometers and 


gas works in the colony. 

Machinery for use in the manufacture of 
sugar, or for water-works. 

Steam boilers of every description, and 
steam boiler plates and tubes; and plows, 
steam diggers and steam trenchers. 

All telegraph instruments and other 
materials imported by telegraph com- 
panies, to be employed in construction 
throughout the colony. 

All steam and other vessels, locomo- 
tives, carriages, rolling stock, rails, and 
such other materials and appliances not 
already exempted, as the Governor-in- 
Council considers necessary for the con- 
struction and maintenance of a railway 
between the Demerara and Essequebo 
rivers in terms of the contract already 
made. 

All material for use in railways or other 
special works which, in the opinion of the 
Governor-in-Council, may be useful in the 
development of the resources of the in- 
A. F, TENNILLE, 


terior of the colony. 
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A New Hot Malleable Alloy of 
Copper. 


It is a familiar fact that the usual alloys 
ot copper, tin and zinc are brittle or “‘rot- 
ten” when hot, and cannot be successfully 
forged. Johannes Catharinus Bull, a 
Swede, living in London, has _ recently 
obtained a United States patent for an 
alloy of copper which may be rolled or 
otherwise worked at a red heat and have 
the necessary degree of hardness for gen- 
eral use. The specification says: 

“According to my invention I use cop- 
per as nearly chemically pure as is com- 
mercially and practically obtainable, and 
as the purity of the copper is absolutely 
essential for the production of my im- 
proved alloys, I use the best brands of 
electro-deposited copper, which, so far as 
I now know, is the purest copper that is 
commercially obtainable, and to this cop- 
per I add from 2 to 43% per cent. of tin, 
stir well, and pour in the ordinary way 
into ingots, which are capable of being 
rolled, forged or drawn into bars, sheets, 
tubes and wire. 

“In practice I find it useful to add a 
small proportion of deoxidizing material 
—for instance, phosphorus, preferably in 
the form of copper phosphid—to the cop- 
per before adding the tin. When phos- 
phorus is used as a deoxidizing agent, it 
is, however, necessary to take care that 
the amount added is not so great that any 
appreciable quantity of it is left unoxid 
ized in the alloy, and in no case should 
more than .1 per cent. of phosphorus be 
added to the copper if the highest malle 
ability is desired. In proportion as more 
phosphorous is added the malleability at a 
red heat will be reduced and the metal 
hardened, which for many purposes is dis- 
advantageous. 

“Sodium may also be used beneficially 
as a deoxidizing agent in the form of 
sodium-tin, the purer the better. This 
deoxidizing agent has the advantage that 
if an appreciable quantity thereof is left 
unoxidized in the alloy it does not affect 
the malleability to the same extent as 
phosphorus. As a rule, not more than .15 
per cent. to .2 per cent. of sodium should 
be added. Where special means are taken 
to melt and cast the alloy in a non-oxid- 
izing atmosphere, the addition of the de- 
oxidizing agent becomes unnecessary, ex- 
cept where harder alloys are desired even 
at the cost of some reduction in malleabil- 
ity. 

“I have also discovered that the addi- 
tion of mercury in very small quantities 
greatly improves such alloys of copper and 
tin, rendering them more tough and mall- 
eable. 

“In making my improved alloys con- 
taining mercury, I prefer to first amalga- 
mate the mercury with the tin, using from 
2 to 4 per cent. of mercury. I add up to 
about 434 per cent. of this tin amalgam 
to the copper, which may or may not have 
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had a small proportion of deoxidizing ma- 
terial added to it. 

“By this invention a large range of new 
and useful malleable alloys of copper and 
tin can be produced.” 





Examination for Electrical Engineer 
and Draftsman. 

The United States Civil Service Com 
mission announces that on October 17, 18 
and 19, 1899, examination may be taken at 
any city in the United States where the 
Commission has a board of examiners for 
the position of electrical engineer and 
draftsman. This examination will consist 
ort the subjects mentioned below: Mathe 
matics, theoretical questions in electricity, 
practical questions in drafting, technical 
education and experience. 

From the eligibles resulting from this 
examination certification will be made to 
the position of electrical engineer and 
draftsman in the supervising architect's 
office, Treasury Department, at a salary of 
$1,400 per annum. This examination is 
open to all citizens of the United States 
who comply with the requirements. All 
such citizens are invited to apply. They 
will be examined, graded and certified 
with entire impartiality and wholly with 
out regard to any consideration save their 
ability as shown by the grade attained by 
them in the examination. Persons desir 
ing to compete should at once apply to the 
United States Civil Service Commission, 
Washington, D. C., for application forms 
304 and 375, which should ybe properly 
executed and promptly filed with the 
Commission. 





In our issue of May 25, 1899, we pub- 
lished an item to the effect that the B. F. 
Sturtevant Company, of Boston, had ab 
sorbed the Boston Blower Company. This 
was contradicted at the time, but as we 
could not then ascertain the real facts of 
the case, we have made no correction un 
til now, when we learn that while there 
has been no real absorption, a trustee, or 
one interested in the B. F. Sturtevant 
Company, secured sufficient stock in the 
Boston Blower Company to control that 
organization, and thereby control prices 
and stop the alleged severe competition 
and price-cutting which formerly were 
prevalent. This arrangement, we now 
learn, covers also the American Blower 
Company, of Detroit, Mich. 





Some of us who may think we know a 
few tricks about editing might have the 
conceit knocked out of us a little by study 
ing our war department efforts in that 
line. A dispatch from Manilla, as given 
to the public read: “Volunteers willing 
to remain.” A Congressman who went to 
the war department and asked to see the 
original of that dispatch found it to read: 
“Volunteers unwilling to re-enlist, but 
willing to remain till transports arrive.” 
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‘ ‘ 
Commercial Review. 
New York, SATurRDAY EVENING, 

September 16, 1899. 
MACHINISTS’ SUPPLIES, ETC. 

Manufacturers’ agents and jobbers in 
this market generally seem well satisfied 
that business in supplies, hand tools, etc., 
should roll along on a level. Since, as a 
peculiar feature of the year’s trade, there 
was no dulness to speak of in the sum- 
mer, there is little room for improvement 
with the fall. In comparing one month 
with another there are all varieties of ex- 
perience, but the general trend of busi- 
ness is steady and good. 

While some manufacturers’ representa- 
tives complain woefully of the difficulty 
and often impossibility of getting goods 
from factory to fill orders, it seems that, 
as a rule, the situation in this respect is 
better under control than it was earlier in 
the year. This does not necessarily mean 
a laxer market, but that manufacturers 
are no longer being taken by surprise, and 
have settled down to meet the emergency. 
In some the output has been en 
larged through increased manufacturing 


cases 


facilities. 

Prices of both domestic and imported 
files are on the advance. An increase of 
10 per cent. in the list was made, August 
23, at a meeting of the leading American 
manufacturers, and a further advance is 
rather expected. A prominent member of 
the manufacturers 
that it is not unlikely that a meeting for 
making this further increase will be called 
within a month from now. The higher 
cost of steel is assigned as a reason for 
Notices of a withdrawal 
imported files 


association of says 


these changes. 
of prices on the Grobet 
have just been sent out, and this will re- 
sult in an advance of about 10 per cent. 
Higher cost of material and labor is a 
condition of industry on the other side of 
the Atlantic as well as on this side. 

A leading jobber in grinding wheels and 
machinery states that the demand upon 
him for the machines for this purpose has 
perceptibly improved since the middle of 
August. This has not been the case, how- 
ever, with emery wheels, although the de- 
mand for them continues good. The 
prices of wooden and leather polishing 
wheels have appreciated, but emery ones 
have not advanced, nor is a rise expected, 
ilthough stocks of those grades of emery 
used in making wheels are short. 

A firm in this city is filling a large order 
for small tools, contractors’ supplies, etc., 
to go to the Chinese Eastern Railroad. 

The George V. Cresson Company will 
furnish a shafting equipment for the new 
mills of the West Virginia Pulp and Paper 
Company, at Covington, Va. These mills 
will comprise several buildings, with an 
engine in each building. The Cresson 
Company has yet unfilled an order from 
he Summit (N. J.) Silk Manufacturing 
Company for a shafting equipment. Its 
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prices have recently been somewhat ad- 
vanced. Locally, the company is receiv- 
ing good inquiry from Cuba and Mexico. 

A leading power transmitting machinery 
manufacturing company in this market has 
lately withdrawn prices on most lines of 
its goods, and will make an advance to 
cover increased cost of iron and steel. 

MISCELLANEOUS. 

One of the latest reported advances on 
machine tools is said to be a 10 per cent. 
raise made by a manufacturing company 
in Massachusetts. 

Montgomery & Co. on a recent day 
booked orders for steam 
pumps to go to France and Russia. The 
pumps will average in value over $100 
each, and will be used for boiler feeding, 
for evaporating pans in sugar house work, 


twenty-nine 


etc. 

Twenty-seven mining companies having 
properties in the Comstock group, of Ne- 
vada, are reported to have contracted for 
electrical power, by which they think it 
possible profitably to work low grade ores 
hitherto neglected. 

Occasionally a machine-tool agent is 
met with who is “dying of thirst upon the 
fountain’s brink.”” A man who represents 
more than one machine-tool company com- 
plained yesterday that he was almost re- 
duced to the state where he could do no 
not because he could not se 
cure orders, but because he could not get 
the goods to fill them. His supply of mill- 
ing machines was reduced to one. No 
turret lathes were obtainable from 
factory inside of six months. Radial up- 
right drills were also out of the question. 
The consignment of automatic screw ma- 
chines due October 1 was already sold out. 

The Watertown Engine Company has 
opened a Chicago office at No. 900 Fisher 
H. Pond. 


Among recent sales it reports one of its 


business, 


more 


Building, in charge of Mr. F. 


new vertical direct-connected, high-speed 
engines to the Deering Harvester Com- 
pany, and three vertical cross-compound 
Pennsylvania 
Wayne 


condensing engines to the 
Railroad Company for its Fort 


shops. 
Bids to furnish to the War Department 
five disappearing carriages for 12-inch 


guns, which were to have been opened 
August 26, were opened September 11. 
They were as follows: R. Poole & Son 
Company, Baltimore, $43,980 each, one to 
be delivered in six months, and one every 
two months thereafter; Bethlehem Steel 
Company, $44,800 each, nine months for 
the first, the remainder at intervals of six 
weeks ; Engineering Company, 
$45,695 each, 275 days for the first, the re- 
mainder at intervals of forty days. Will- 
iam Cramp & Sons Ship and Engine 
Building Company, $55,000 each, fifteen 
months for the first, the remainder at in- 
tervals of seventy-five days. 

A locomotive crane is required for the 
Mare Island (Cal.) Navy Yard, bids to be 
opened October 3. At the Census Office, 


Morgan 
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Washington, proposals will be opened Sep 
tember 22 for five two-revolution, four 
roller cylinder book printing presses, two 
automatic feeding machines and five elec 
tric motors. 
August sales of the Bullock Electric 
Manufacturing Company comprised fifty 
two machines ranging from 2% to 8oo kil- 
owatts capacity. 

Proposals for the following machines, 
required by the Portsmouth (N. H.) Navy 
Yard, will be opened September 26: One 
16-inch shaper; manufacturer’s drill, spin- 
dle 1 5-16 
inches; standard pattern upright drill, 24 
inches capacity; 14-inch single head bolt 
cutter; improved cutter and tool grinder; 


inches diameter, traverse 8& 


12-inch swing-speed lathe, 5-foot bed; 16- 
inch screw engine lathe, 10-foot bed; 24- 
lathe, 10-foot bed; 48-inch 
grindstone; vertical sensitive drill; No. 5 


inch engine 
overhanging polishing and buffing lathe; 
The Babcock & Wilcox Com- 
pany has been awarded a contract to fur- 
nish boilers for the electric light building 
at the Portsmouth Navy Yard at $8,910. 
The German machine tool trust is said 


two chucks. 


to be trying to get the tariff rates of, and 


rates of transportation to countries of 
Eastern and Northern Europe reduced, so 
as to help the export trade in German ma- 
chines. Since a considerable proportion 
of the American tools which find their way 
to distant sold 


through German houses it would seem that 


points in Europe are 


American manufacturers might be bene 
fited rather than injured by a reduction 
of transportation rates between Germany 
and her neighbors. 

A firm in Hamilton, Ohio, is stated just 
to have made shipments to Yokohama, for 
the Japanese Government, of a paper mill 
filled the 
transportation of 


which twenty-five cars, and 


which alone will cost 


a 109-inch strip 
the 


$11,000. It will turn out 
of finest imperishable book paper at 
rate of 400 feet per minute. 

METHODS OF EXPORT TRADE. 

Mr. Philip Dawson, a member of the 
firm of Robert W. Blackwell & Co., Lim 
ited, of London, who have taken promi- 
nent part in importing electrical apparatus 
and steam engines from America, and who 
represent the Edward P. Allis Company, 
among others, has returned after a long 
visit in this country. From a press inter- 
view given out by him to the “New York 
Commercial” before leaving, we print some 
extracts which may interest our readers, 
as showing the proper and improper meth- 
ods of doing business abroad, viewed from 
the English standpoint : 

“The principal advantage we have found 
in handling American goods has been the 
rapidity with which our orders have been 
filled, an advantage which, I regret to say, 
is becoming less of late, as the boom in do 
mestic business has made many manufac 
turers extremely neglectful of the duty 
they owe to their foreign trade. In my 


opinion this is a great mistake, and one 
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which will be much regretted in the 
future. 

“As regards the method of doing busi- 
ness in Europe, I cannot too strongly point 
out the fact that it is useless for the Amer- 
icans to imagine that because goods are of 
a kind and construction acceptable in the 
United States they must necessarily meet 
the views of foreign consumers. We have 
often great trouble to induce manufactur- 
ers to make trifling concessions which will 
adapt their material to European taste. 

“Tt is also a continuous source of annoy- 
ance to have goods so marked and labelled 
that the fact that they are foreign made is 
thrust forcibly down the throats of con- 
sumers, and especially of the public. It is 
always a mistake to obtrusively push the 
origin of any goods prepared for foreign 
consumption. Furthermore, small dealers 
are very much averse to handling goods 
marked with the manufacturer’s name and 
address, as they naturally feel that repeat 
orders will go direct and not come through 
them. In many cases every mark is re- 
moved before the goods reach the user and 
the appearance of the goods is spoiled in 
the process. The foreign buyer would al- 
ways prefer to accept his material on the 
guarantee of responsible business houses 
in his own country rather than to place 
reliance in houses thousands of miles away 
and against whom he has no practical 
method of enforcing any claim. 

“In this connection I would like to say 
that innumerable circular letters proposing 
‘agency’ arrangements are sent to Ameri- 
can houses from Europe. In 99 cases out 
of 100 these are merely ‘fishing excur- 
sions, and no attention should be paid 
thereto, unless accompanied by first-class 
American references. 

‘“‘American shippers are also, in most 
cases, extremely careless of the manner in 
which their goods are packed and delivered 
on board ship. Furthermore, few are suf- 
ficiently far-sighted to appreciate the great 
necessity of securing the best possible rate 
and guarantees of delivery within stated 
times under penalty. 

“] am just informed that one of our cus- 
tomers has absolutely refused to accept 
twenty-five cars on account of their being 
badly damaged in transit through insut- 
ficient packing. That means loss to every- 
body, infinite trouble and damage to the 
manufacturer’s and our own reputation. 

“Another thing which vexes the soul of 
the foreign dealer in American goods is 
that it seems impossible to impress suffi- 
ciently on the manufacturer or shipper the 
necessity of giving net and gross weight 
and dimensions of cases with exactness, 
and of so numbering cases and stating 
the contents of each as to enable the con- 
signee in Europe to know positively and 
exactly what is coming to him. 

“This is a matter of enormous import- 
ance whenever the customs authorities of 
the different countries have to be met with. 
In most European countries all duties are 
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levied by weight, and as a declaration must 
be made of the weight and the contents of 
each package under penalty of heavy fines 
for any misstatement, it becomes a most 
serious matter. Furthermore, when dif- 
ferent classes of goods are being shipped 
it must be borne in mind that mixing the 
centents of individual packages means that 
the duties, charges and freights are levied 
according to the most costly portion of 
the contents. 

“Another very practical point which 
should be fully understood by your manu- 
facturers is that it is practically hopeless 
to do business directly with European con- 
sumers by American methods, in Ameri- 
can money or on American terms of pay- 
ment. No purchaser cares to deal except 
in his own language and in his own money, 
and on the terms with which the custom 
of his country has rendered him familiar. 

“The matter of the several exchanges 
through which a transaction may pass is a 
very serious matter. Frequently our en- 
tire profit on a transaction results from 
the rise or fall of exchange. We have to 
keep our books in each country in the 
money of that country, and our remit- 
tances to America must be made direct 
from that country. 

“Credits in Europe are, without excep- 
tion, very much longer than in American 
business. Three months in Europe is the 
equivalent of spot cash in America.” 


CHICAGO MACHINERY MARKET. 


There has been a thread of dulness 
running through the most recent com- 
ments of trade conditions in electrical 
goods. It is in the background, where it 
will do the least harm, but the number of 
inquiries for motors and generators is 
said to be somewhat less than a month 
ago. One explanation of this is that prices 
have appreciated enough—perhaps 25 per 
cent. in the past several months—to scare 
off a number of would-be buyers. An- 
other large seller here says that July and 
August, unlike some other months, are 
usually very active, and that September 
and October may be expected to be a little 
quiet. Then, in November, according to 
this authority, the normal briskness may 
be expected to resume its ascendency. 

However, there are now in the market 
a goodly number of large inquiries, and 
within a few weeks several of these pros- 
pective contracts will be closed, unless all 
signs fail. The railroads are looking into 
the matter of electrical equipment very 
closely, and another of the large Western 
systems is figuring with the electrical peo- 
ple for a complete shop equipment, similar 
to that sold a few weeks ago to the North- 
western. Street railway work is also ac- 
tive, and several big plants of that nature 
are under negotiation. Paper mills in the 
Northwest and packing houses in the 
Southwest are both lively bidders for this 
kind of power, and locally at Chicago 
numerous buildings are putting in a varied 
assortment of equipment. In shop work, 
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trade for the moment is running very 
largely to lighting equipments. The short 
days are approaching and the manufactur- 
ers who keep running overtime are far 
more than a majority. The electrical light 
is held to be an indispensable accessory by 
many of these manufacturers, after an in 
terview with an electrical man or two, and 
the equipments are said to be selling like 
hot cakes. This may be an exaggeration 
but the trade is unmistakeably good. 

Down in the extreme Southwest the 
lumber mills are so equipping themselves. 
A St. Louis machinery man remarks that 
the lumber interests of the Southwest and 
the mining interests in the southwestern 
part of Missouri are now making glad the 
hearts of the machinery men. The buyers 
are not always of unlimited capital. They 
come to market with so many dollars, and 
make it go as far as they can, and the 
cheap machine at first often gets the best 
oi it, but the trend is steadily towards the 
better machinery. The Missouri zinc min- 
ing developments are said to be tremen 
tremendous just now, from a machinery 
standpoint. 





Quotations. 
New York, Monday, September 18. 


Iron — American Pig, tidewater deliv- 


ery in 1900 :— 
Pennsylvania irons: 
No, 1 A foundty.......;. $22 60 @$24 00 
No. 2 X foundry......... 22 10 @ 23 00 
ee eer 20 85 @ 22 00 
Alabama irons: 
ee ee 22 25 @ 23 00 
No. 2 foundry........... 21 25 @ 22 00 
NO. 3. fOGMETY...... 650400 20 25 @ 20 50 
PSOE Sines Kivesaanes« 22 25 @ 22 75 
PRS I onc eo easls ie oe 21 25 @ 22 00 
POURGEY TO8BE <6 665.6 see 0s 19 75 @ 20 00 


Bar Iron — Base sizes — Refined, mill 
price on dock, 2.25 @ 2.35c.; store price, 
2.60c., upward; common, from store, 2.50 
@ 2.60c. 

Tool Steel—Base sizes—Standard qual- 
ity, 7 @ &c.; extra grades, 12 @ I4c.; spe 
cial grades, 16c., and upward. 

Machinery Steel—Base sizes—Ordinary 








brands from store, in small lots, 2.85 @ 
3.00c. 

Cold Rolled Steel Shafting—Base sizes 
From store, in small lots, fixed at 3.90c., 
but selling irregularly at 3.75 @ 4c. 

Copper—Carload lots, Lake Superior in 
got, 18'%c.; electrolytic, 1734c.; casting 
copper, 17%c. 

Pig Lead—From 4.65c. for carloads to 
4.60c. for wholesale lots. 

Pig Tin—In 5 and 10-ton lots, f. o. b., 
New York, 3274 @ 33c. 

Spelter—Prime Western in carload lots, 
5.60 @ 5.65c. for a good brand, but some 
spelter is quoted .10 to .15c. less. 

Antimony—In cask lots and over, Cook 
son’s, t1c.; Hallett’s, 9.70 @ 9.75c. 

Lard Oil—Prime city, present make, ice 
pressed, 43 @ 46c., according to brand and 





quantity. 
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The Tamarack Mining Company’s 
New Hoisting Engine—II. 

The cylinders of this engine (main as 
well as auxiliary) are steam-jacketed in 
order to maintain the proper temperature 
of the cylinder walls, thus making the en- 
gine instantly respond to the movement of 
the hand levers. For the same reason 
each cylinder is provided with its own 
throttle valve. since a single throttle with 
branch pipes from it to the cylinders would 
involve a considerable volume of steam 
between the valve and the pistons and lead 
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steadying the motion. DD, is the vaive, 
with its stem, which is loaded by spring E. 
This spring is of such strength as to over- 
come the upward steam pressures on the 
valve stem as well as any friction in the 
valve parts. F is a floating lever pivoted 
in the crosshead of valve stem. One end 
is connected to rock shaft 4, the other end 
carrying a rod G with nut H which, when 
valve is closed, is set with a slight clear- 
ance above boss of plunger /. This plunger 




















to a sluggish response to the movement of 
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Fig. 8 


THROTTLE VALVE. 


which partakes of the motion, 
brings up on the lowest one and lifts it. 
Chis type of valve was adopted in order 
which 


tightness, in respect 


the ordinary double-beat hoisting engine 


to secure 


throttle is deficient. 

The four throttles are connected to 
gether, as shown in Figs. 1, 2 and 3, and 
are operated by a steam device similar to 
that one used with the reversing gear, but 
smaller. It is single acting, the steam be- 
ing used for opening the valve, while it is 
losed by a dead weight. 

Fig. 9 shows the general principle of 
this part of the arrangement. A is the 
throttle valve shaft, on which is the weight 
ever B, so loaded that it has abundance 
‘f power to close the valves. C C: repre- 
ent the steam device, Ci being the steam 
ylinder which takes steam on bottom end 
mly, and C being the oil cylinder for 























] When 
weight lever B is lifted by the steam 


rests on a very stiff spring 


device, its motion is transmitted to float- 
ing lever / until the clearance between 
H and / is taken up, when the valve D, 
commences to lift off its seat, spring J 
being strong enough not to yield under 
the tension of spring E. Should, however, 
the throttle lever be jerked over so quickly 
that the steam pressure under the valves 
would be materially less than the pressure 
over the vaive, such excess of downward 
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pressure might prevent the valve from 
opening, and as there is a great reserve of 
power in the steam-operating cylinder C, 
the valve stems might be overstrained. 
Under such conditions the spring J will 
yield until the pressures above and below 
} 


the valve become equal. K is a set-screw 


adjusted to give a small amount of play 
(about 1-32 inch) between its end and the 
Should the throttle valye 


stick in closing, the head of G will bring 


head of rod G 


up on end of set-screw, and the full power 
of weight B multiplied by the lever will be 
applied in closing the valves 
The throttle valve lever also operates 
the cut-off gear. The arrangement is such 
that the pilot and middle throttle can be 
opened before the cut-off is applied, the 
When the 


bottom valve commences to open, the cut- 


steam following full stroke 


off cams are moved up to tripping position. 


Thereafter the more the main throttle 
opens the shorter will be the cut-off. This 
connection of the cut-off and throttle-con- 
trolling mechanism is indicated in Fig. 3. 

There are two sets of very powerful 
brakes on this engine, one on each end of 
drum. Fig. 10 shows the general prin- 
ciple of these brakes They consist of a 
pair of jaws A A,, adapted to grip the 
brake wheel, the surfaces in contact being 
basswood and cast iron. The jaws are 
supported by a pair of carriers or anchors, 
B B,, which, as they have to prevent the 
jaws from partaking in the rotation of the 
drum when the brake is applied, have to 
be securely anchored into the foundation 
The jaw A carries a pair of levers C Ci, 
the short ends of which connect by means 
of rods D D,; to end of jaw A, while the 
long arms connect to a lever E by means 
of two rods F Fy. E carries a weight G 
sufficiently heavy to furnish the braking 
By a steam device H and 
lever J the weight can be applied or re 


leased. Lever & is held in the jaw A, but 


power needed. 


which rod F connects to 
lever E are equidistant each side of the 
fulcrum, there is no reaction due to the 


A \ll parts 


as the pin oOo! 


forces in rods F F, on jaw 


shown on Fig. 10, except steam device 


J 


and rock shaft for lever J, are duplicate 


at the two ends of the drum. In order 

secure a parallel motion of the jaws to 
prevent the lower portion gripping first 
the parallel rod used. Its actior 

plain if it is stated that its length is equal 

» tl of tl irrier B, making the a 

tion of the brake like a paralile mot l 
\ f [ Kz Ks are et screw ) iit 
the motion of the brake jaws. The steam 
device H/ is single acting, the steam releas 
ing while the weight sets the brake. The 


connection to hand lever is by a floating 


lever, whereby the piston is caused to fol 
low the motion of the hand lever. It is 
plain that this type of brake always 
ready to go on, even if the steam should 
fail, and it is thus as reliable as a hand 
brake. It is, in fact, more reliable, as it 


will not allow the engine to be started 
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without steam being first turned on. <Ac- 
cidents have happened from the opposite 
arrangement. The arrangement of the 
brakes, the steam devices, etc., are shown 
in Figs. 1, 3 and 4. 

The throttles, reversing gears, cut-off 
gear and brake are operated from an ele- 
vated platform. Two hand levers are 
used, one of which operates the brake and 
the other one the throttles, cut-off and re- 
versing gears. It has already been ex 
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of a clock and geared to the engine (to 
shaft G. Fig. 6, as shown by covered bevel 
gears of Figs. 2 and 4) indicates the sta- 
tions. This pointer is so geared that the 
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Fig. 9 
SKETCH OF THROTTLE GEAR. 


plained how the throttle mechanism and 
the cut-off gear are combined. In Fig. 11 
A is the hand lever operating the throttle 
and cut-off through guide block B, rod C 
and rock shaft D, E being a universal 
joint. The lever 4 has its fulcrum F on 
a bracket provided with a trunnion, G, 
which allows it to be oscillated in a plane 
at right angles to the motion which op- 
erates the throttle. To this trunnion is 
attached the arm H, with pin connected 
to the reversing valve gear, which is thus 
operated by the side movement of lever A. 
In action the operator first throws lever A 
sideways by its full movement, to corres- 
pond with the direction in which the en- 
gine is to run, and then draws the lever 
toward himself. The second movement 
opens the throttles and, as already ex- 
plained, after they are partly opened the 
cut-off comes into action, and further 
movement adjusts the cut-off to the load 
and speed. 

A safety stop is provided, whereby all 
elements are brought into action, and the 
motion is arrested and reversed whenever 
the cages are hoisted dangerously near the 
top sheaves. The safety stop is operated 
from the indicators or, as they are called, 
the miniatures, which are arranged and 
operate as follows: 

The miniature is a large dial of 10 feet 
diameter, on the periphery of which are 
station marks. A pointer like the hand 
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hand makes a little less than a complete 
turn while 6,000 feet of rope are run out or 
in. A second pointer is provided, which 
starts to move when the cage arrives at a 
point 100 feet from the landing. A, Fig. 
12, is the shaft, on which “slow” hand B 
is attached. It receives its motion from 
a worm wheel (indicated in dotted lines) 
on the end of the shaft. Loosely mounted 
on the shaft is the gear segment c, which 
gears into pinion d_ keyed on shaft e. 
Segment f is also keyed on shaft e. This 
segment meshes into pinion g, which is 
keyed on sleeve h. This sleeve carries the 
“fast” hand i and a rope sheave, 7. A 
counterweight hung from this sheave by 
rope / tends to pull the train of gearing 
just described, as well as the fast hand, 
into a fixed position determined by a stop 
(not indicated). On the worm wheel is a 
pin, k, which at a certain point of the revo 
lution of the slow hand comes in contact 
with arm of segment c, which is thus 
caused to partake in the rotation, and 
causes the train of gears, segments and 
fast hand to revolve. From the rope / 
the motion is derived for operating the 
safety stop. The miniatures are in dupli 
cate, each one so adjusted that its fast 
hand indicates exactly the position of its 
cage in the shaft when it approaches the 
landing. 

Fig. 13 is a diagram of the safety stop. 
A isthe shaft of the miniature on which is 
attached the slow hand, and J, the sheave 
on sleeve ht of Fig 12, on which the fast 
hand is attached. B indicates the reversing 
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Fig. 10 


SKETCH OF BRAKES AND BRAKE GEAR. 
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lever shaft, C a shaft with bell cranks con- 
nected to throttle D and brake lever E by 
means of rods with slotted ends, which 
will allow the levers D and E to be moved 
through the angles necessary for opening 
the throttle and relieving the brake. The 
levers on shafts D and E are shown in the 
positions which they occupy when brake is 
on and throttle closed. The horizontal 
arm on shaft C connects to pin F on slid- 
ing block i, which is loaded by a strong 
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Fig. 35 
SKETCH SHOWING COMBINATION OF THROT- 
TLE AND REVERSE GEARS. 














spring, K, tending to depress i, and thus 
move arms D and E to positions corres- 
ponding to closed throttle and set brake. 
Slide i is, however, held in position by the 
triangle M, which is suspended on ropes 
N N,, fastened to latch levers O O:, which 
in their turn are held by latches p p:. The 
rope I, which partakes in the motion of 
the fast hand of miniature, passes close 
to a projection g, on latch, so that when 
the limit of hoist is reached the collar r, 
on rope J, can lift the latch and thus trip 
the triangle M from position I 2 4 into 
position 625. This would shut the throt- 
tle, set the brake and move reversing lever 
B irom position x to *. If, again, the trip 
took place at latch p:, then the triangle 
would be thrown into position I 7 3, mov- 
ing reversing lever from # to 4, shut 
throttle and set brake. As the contact be- 
tween edges of latch lever and latch is 
very slight, and the safety stop could thus 
be brought into action by carelessness of 
oiler, etc., or perhaps even by vibration of 
the engineer’s platform, a safety latch is 
used, which is withdrawn by the cam ¢ on 
shaft A some time before the cage comes 
to the limit of its run. It will be under- 
stood that latch p: is operated by the min- 
lature belonging to the second cage, so 
that the safety stop operates whichever 
cage is ascending. 

The operator’s platform and the minia- 
tures are shown in the half-tones, Figs. 1 
and 2, in side elevation in Fig. 3 and in 
front elevation in Fig. 14, all of which fig- 
ures also show the location of the steam 
devices below the platform. The operat- 
ing levers are also shown in Figs. 3 and 
14, a being the brake lever and b the throt- 
tle, cut-off and reverse lever. The safety 
Stop triangle will be seen in position in 
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Fig. 12 
SKETCH OF MINIATURE GEAR. 
Fig. 14. The general arrangement of the 
miniature device is shown in Figs. 
and 14. The worm wheels on pointer 


shafts, with the horizontal 
are shown in Fig. 2. 
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worm shaft, 
The box casting c, 
Fig. 14, contains bevel gears connecting the 
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worm shaft with vertical shaft d, which, 
as is more clearly seen in Fig 2, is con- 
nected by additional bevel gears with the 
valve gear shaft G of Fig. 6 

The different mechanisms for operating 
and the main features of the hoist have 
now been shown and «described. The 
drum, however, is constructed on novel 
principles, and deserves further notice 
Heretofore it has been customary, at least 
on drums used in the Lake Superior min- 
ing region, to have a number of spiders, 
four or five, at different points of the 
shaft for supporting the drum. These 
drums are, however, of considerable 
length and great stiffness, and the long 
shafts, instead of supporting the drum, 
should be supported by the drum. The 
drum of the No. 5 Tamarack hoist rests 
only on two spiders, one at each end, the 
shaft being supported by tension rods 
from the shell of the drum. The detail 
drawing of the drum, Fig. 15, shows 


In Fig 


16 the position of spiders is represented 


plainly the mode of construction 


before the longitudinal rods A, Fig. 17, 
are put in. The deflection of the shaft is 
considerable, making the distance + be 
tween spiders on top less than #, on bot- 
tom. This deflection also 
weight to come entirely on the edges of 
the bearings nearest to the drum. In 
erecting the drum, rods 4 are first put in 
place, and their tension is so adjusted as 
to make the faces B B, Fig. 17, perfectly 
parallel and bearings e level. Then the 
drum shell is put in place, and lastly the 
diagona] tension rods are so adjusted as 
to take out the deflection in center of 
shaft, as shown by d, Fig. 17. The shell 
and spiders are of abundant strength to 


causes the 


transmit the whole power of the engines 
There is a reel on each end, mounted on 
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SAFETY STOP GEAR, 
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ELEVATION OF OPERATOR'S PLATFORM. 
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shafts inside the drum, for taking up the 
slack rope. Platforms and stairways are 
provided, giving access to all the working 
parts of the engine. 

The horse-power of such an engine is 
not easy to calculate, as the action of the 
cone drums complicates the calculation of 
the speed, while the interaction of the cone 
drums and the weight of the rope on the 
balance at different points is very compli- 
cated, and with a lack of perfect balance 
the power varies during the hoist. As- 
suming the speed of hoisting, with the 
rope on the cylindrical posts of the drum, 
to be 4,000 feet per minute, the speed of 
the engine becomes 51 turns per minute, 
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Fig. 16 
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METHOD OF ERECTING THE ROPE DRUM. 





which is below what it must be to give an 
average speed of 4,000 feet per minute to 
the cage. At 51 turns per minute and 
with a mean effective pressure of 40 
pounds per square inch, we figure the in- 
dicated horse-power to be 2,250. Looked 
at in another way, we figure the maximum 
torque to exist when the loaded cage is 
being started. At this position, and with 
a peripheral speed of 4,000 feet at the 
cylindrical part of the drum, we figure a 
horse-power actually delivered to the rope 
of 2,200. All things considered, and not 
forgetting the air resistance in the shaft, 
the indicated horse-power undoubtedly ex- 
ceeds 2,500 during the hoist. The engine 
is under such perfect control that it may 
easily be run at one turn per minute, while 
at 54 turns the action is entirely smooth 
and free from vibration. 





A few days ago Mr. and Mrs. F. O. 
Stanley, of Newton, Mass., made the 
ascent of Mount Washington, N. H., in an 
automobile, this being the first time such 
a thing has been accomplished. The ascent 
was made in 2 hours and 10 minutes. 
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Fig. 15 
THE ROPE DRUM. 
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Power Required for Punching. 


A correspondent recently asked us for 
rules or data covering the force and power 
required for punching iron or steel plates. 
We referred the matter to William Sel- 
lers & Co., from whom we have received 
the following reply: 

Editor American Machinist : 

In reply to your inquiry of August 5, 
we would say that about seventeen years 
ago we made some experiments to deter- 
mine the power consumed in punching a 
2-inch hole through 1 and 1%-inch iron 
plate. To do this we attached a chain to 
the belt pulley on one of our punching 
machines and pulled on it with a crane 
through a steelyard, by means of which 
the force required was measured for every 
quarter turn of the pulley. 

The velocity ratio or effective leverage 
between the chain and the punch was 
about 275 to 1, and the maximum pull 
exerted was 2,050 pounds on the plate | 
inch thick and 2,690 pounds on the plate 
1% inches thick, the former being a little 
harder grade of iron. In both cases the 
maximum pressure was reached when the 
punch had penetrated about one-third of 
the thickness of the plate, after which the 
pressure suddenly dropped, showing a 
well-defined yield point, and no doubt if 
the die had been decidedly larger than the 
punch the punching would have been en- 
tirely severed from the plate at this point. 
But in these experiments the die was only 
1-16 inch larger than the punch, and a 
good deal more work was necessary io 
clean up the hole. 

Multiplying the force, 2,050, by the 
leverage, 275, gives 563,750 pounds as the 
apparent pressure required to punch a 
2-inch hole in 1-inch plate, the shearing 
area being 6.28 square inches; but this 
estimate includes the friction of the ma- 
chine at very slow speed, at which the co- 
efficient of friction is very high, and the 
efficiency of the machine is necessarily 
very low. If the efficiency of the machine 
be taken at 60 per cent. for this slow 
speed, the actual pressure on the punch 
becomes 338,000 pounds, and the pressure 
per square inch of section sheared is about 
54,000 pounds. Similarly for the thicker 
plate, the pressure per square inch of sec- 
tion sheared becomes 47,000 pounds, and 
we always assume that the pressure re- 
quired in punching is equal to the tensile 
strength of the material multiplied by the 
area of the section cut through in punch- 
ing. The stress per square ‘inch in punch- 
ing appears to be somewhat higher than in 
straight shearing and naturally this should 
be expected, because the piece severed in 
punching is supported all around and can- 
not be broken off so readily by the assist- 
ance of bending stress. 

The diagrams herewith indicate the re- 
sistance encountered at various depths in 
punching 1 and 1%-inch iron plates as 
measured at the leverage of 275 to 1, and 
their respective areas multiplied by this 
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ratio fairly represent the maximum work 
required of the driving belt in punching 
straight 2-inch holes. We know that the 
efficiency of the punching machine is much 
higher at normal speed than when slowly 
pulled around by a hand crane, but, ne- 
glecting this consideration as an offset 
against dull punches and dies, we con- 
clude from these diagrams that the work 
done in punching wrought iron cannot 
exceed the value determined by the for- 
mula: W = 14,000 d #’, where 
W = work done at driving wheel, includ- 
ing machine friction, expressed in 
foot-pounds ; 
d = diameter of hole in inches; 
t = thickness of plate in inches. 


We have not experimented on steel of 
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strength of the material to find the neces- 
sary punching pressure. 
Wm. Servers & Co., INc. 
Wirrrep Lewis, Asst. Engr. 





A Comparison of Modern With 


Ancient Fire Arms. 

The “Army and Navy Journal’’ says: 
“A detachment of Belgian soldiers re- 
cently made a competitive test to ascer- 
tain the improvement that has been made 
in firearms in the course of the past 120 
years. Five guns, each of military im- 
portance at the time of its use, were em- 
ployed in the test. These were fired at a 
target, one at a time, under identical con- 
ditions, and the results were compared 
carefully by scientific measures. The guns 
were: Flintlock gun, model of 1777, used 
in the battles of the French revolution 
and Napoleon I.; percussion cap gun, 
made in 1841; carbine of English make, 
model of 1843; gun of the Albini system, 
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POWER REQUIRED TO PUNCH IRON PLATES. 


various grades, but we know from obser- 
vation that the higher the grade the less 
the penetration required to produce sepa- 
ration, and although the resistance of steel 
is considerably greater than that of iron, 
we are inclined to believe that the work 
done in punching is about the same on all 
grades of steel that ought to be subjected 
to punching. 

To determine the pressure required in 
punching a square hole, we would simply 
take the area of the hole—that is the peri- 
phery of the hole times the thickness of 
the plate—and multiply this by the tensile 


made in 1867; Mauser rifle, produced in 
1889, and still in use. The comparisons 
between the work of the old flintlock 
weapon and the Mauser piece demon- 
strated that the penetrating force has been 
increased ten times and the speed of the 
bullet twenty-four times. The chance of 
hitting the object is twenty times as great 
in the modern rifle as it was in the blun- 
derbuss of 1777. The percussion cap gun 
of 1841 was found to be less efficient in 
these points than the old flintlock, but the 
latter gun had the great disadvantage of 
missing fire repeatedly.” 
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NILES PLANERS AT WORK ON ARMOR PLATE IN SHEFFIELD. ENGLAN 
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Heavy American Planers in Eng- 
land. 


We give on another page reproductions 
of photographs taken in the works of 
Vickers, Sons & Maxim, Sheffield, Eng- 
land, showing the two heavy Niles Works 
planers recently installed in those works, 
the machines being engaged in planing 
armor plates. These machines not only 
have some interesting points about them 
as regards their dimensions and power, 
but they have what we believe is a new 
driving device, consisting of two driving 
belts, instead of one as is usual. It was 
found that the force to be applied to the 
platen was inconsistent with other features 
of the design and with the admissible 
width of a belt which could be shifted 
rapidly enough to answer the purpose. 
Here was a dilemma which was over 
come by dividing the tight or driving belt 
into two belts, arranging the tight or driv- 
ing pulley with a loose pulley each side of 
it, and shifting the belts in opposite di- 
rections, so that both of them are brought 
on to the tight pulley from opposite edges 
and shifted off again to the loose pulleys, 
one on each side. This, we believe, is a 
new feature in planer construction, and is 
readily seen to be an ingenious and simple 
method of difficulty. 
These planers were referred to some time 


overcoming the 


ago as being under construction at the 
Niles Works. The working belts are each 
6 inches wide and run on 60-inch pulleys. 
The return belt is 7 inches wide and runs 
on 50-inch pulleys. The net pull on the 
platen is 65,000 pounds. The rack is ot 
steel, 18 inches wide, 3 inches pitch. 





A Parallel Ruler Attachment for 
the Drawing Board. 


The drawing-board attachment which 
we here illustrate is a very neat, complete 
and satisfactory application of a device 
not altogether new, and will be found well 
deserving of any little effort that may be 
required for the proper understanding of 
it. The purpose of this attachment is to 
dispense with the T-square by securing 
the correct movement of a long ruler or 
straight-edgecommanding the entire work- 
ing surface of the board. The usual tri- 
angles are of course used in connection 
with the ruler, and, if so desired, a thin 
T-square blade may be worked under the 
ruler; but this few would require. Fig. 1 
shows the top side and Fig. 2 the under 
side of a board with this attachment, and 
Fig. 3 shows the details of it. A practi- 
cally endless steel wire, .o15 inch diam 
eter, having a tensile strength of over 50 
pounds, is led over the sheaves in such a 
manner that the wire on each end of the 
board moves in the same direction, and 
of course with the same extent of move 
ment. The sliding shoe at the left-hand 
end of the board is secured to the body of 
the wire, while both ends of the wire are 
fastened to the piece at the right-hand end 
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of the ruler, the wire being thus continu- 
ous from where it leaves the right-hand 
end of the ruler until it returns to it. The 
ruler is normally used with its edge par- 
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edge. By slacking the large thumb nuts 
at each end the blade may be set to any 
angle up to 30 degrees, and when clamped 
again may be used at that or any less 





FIG. I. TOP 





OF BOARD. 

















FIG. 2. UNDER SIDE OF BOARD. 


allel with the long edge of the board, al- 
though of course it is not essential that 
the board should be square or that the 
ruler should be exactly parallel with the 


angle, as well as straight with the board 
In Fig. 3 the sheaves and other parts on 
the under side of the board are shown in 


dotted lines. The sheaves at each side are 
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double, the wire traversing one groove in 
leading from the blade, and the other 
groove in returning to it. The two sheaves 
in the center, and the swiveled piece which 
carries them are for adjusting the tension 
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for V and other tools. More notches may 
be inserted than here shown. The slot or 
slit in the central web, it will be noticed, is 
nearer one web than the other. The edges 
of this slit are used for scribing parallel 
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Section of Blade 
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DETAILS OF DRAWING-BOARD ATTACH MENTS. 


of the wire. The two cleats in Fig. 2, but 
not shown in Fig. 3, raise the board to 
clear the attachments. The makers are 
Leighton & Wissner, Watertown, Mass. 
They make the attachments in sets ready 
for application to any board from % inch 
to 1% inches thick. The sheaves are all 
bushed with fiber, and the attachments we 
have seen are very neatly made and 
nickeled throughout. 





A Key-seat and Thread-tool Gage. 

The cut shows a little tool, recently pat- 
ented, which should interest the machin- 
ist of the shop, and should be found 
useful for many purposes. It consists, as 
will be seen, of a double angle iron, the 
central web of which, common to both an- 
gles, is slotted, one of the outer webs be- 
ing graduated in convenient divisions, 
while the other edge is notched as a gage 
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lines upon shafts or other cylindrical fig- 
ures. When the shaft is small, as shown 
in the right-hand figure, the inner edge of 
the slit is used to scribe by, and by using 
both angles and both edges of the slot four 
different distances from the apex of the 
angle are available. The tool is supposed 
to be correctly made, and, the ends being 
perfectly square, when the tool is stood 
upon end it may be used as a square in 
places where the common try square can 
not be applied. Other uses of the tool will 
readily suggest themselves. The inventor 
is John Beach, Springfield, Ohio 





Air Chamber Charging Pumps. 


BY WATER FERRIS. 

Some time ago a short discussion tool: 
place in the columns of the “American 
Machinist” on devices for keeping the air 
chambers of pumps filled with compressed 
air. The first letter, from myself, ap- 
peared in the issue of March 30, and de- 
scribed a device which I had adapted from 
elevator tanks, and applied to boiler feed 
pumps at Pencoyd Iron Works, with very 
satisfactory results. The second letter, 
from Mr. Fred. B. Corey, appeared in the 
issue of May 11, and described a simpler 
device which he used for the same pur- 
pose, and which appeared to render the 
other unnecessary 

I thought at the time that a word should 
be added before allowing the subject to 
drop, but other matters crowded it out 
Now I would like to describe again, as 
briefly as possible, the nature of the two 
devices, and by calling attention to the 
limitations of the simpler form, possibly 
save someone a little annoyance. In any 
case, it will do good to remind people of 
it, for the method is so cheap and simple 
and the results so satisfactory, that every 
pump should have one 

The first-mentioned arrangement is 
shown in Fig. 1. It consists of a complete 
air pump, made of pipe and two check 
valves, with a globe valve to stop it when 
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not wanted. Its piston consists of the 
surface of the water rising and falling in 
the barrel B—rising during the discharge 
stroke of plunger in cylinder C, and falling 
during the suction stroke, when the air 
enters through check valve Vi, and fol- 
lows the water piston down into the barrel 
B, to be expelled through the check valve 
V, during the next discharge stroke, when 
the water piston rises again. As indicated, 
this discharge pipe from this pump is taken 
to the air chamber of the main pump, 
which should be provided with a water 
The air in the chamber may then 
be kept at any desired level by adjusting 
the valve V;, no matter how high the de- 
livery pressure may be. 
The other device, 


glass. 


described by Mr. 
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Fig. 2 
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pipe of the pump during the time it is de- 
sired to pump air. This is more or less 
objectionable in all cases, and is very 
troublesome, beside, on suction pipes 8 
inches diameter or more, where the labor 
of operating the valve becomes consider- 
able. Moreover, in feed pumps taking 
water from about 180 to 212 degrees tem- 
perature, this throttling becomes danger- 
ous or impracticable, as it causes steam to 
form in the pump during the suction 
stroke, accompanied by racing or severe 
hammering. 

These considerations, I believe, make it 
advisable to use the separate air pump 
shown in Fig. 1 for all pumps drawing 
their water from overhead tanks or heat- 
ers—comprising nearly all boiler-feed, hy- 
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AIR-CHAMBER CHARGING PUMPS. 


Corey, and which is in general use, I be- 
lieve, on water-works pumps, is shown in 
Fig. 2. It consists only of a nipple screwed 
into the pump cylinder (or into any con- 
venient place under the discharge valves), 
and having an inward opening check valve 
and a globe valve attached to it. During 
the suction stroke of the pump a certain 
amount of air is allowed to enter with 
the water, and this is of course expelled 
through the discharge valves. As it passes 
under the air-chamber inlet in the form of 
bubbles, part of this air rises into the air 
chamber and maintains the air supply. 
The most important thing to remember 
in using this device is that no air will en- 
ter the pump through it unless the pres- 
sure in the pump during the suction stroke 
falls below atmospheric pressure. Hence, 
if used on a pump whose supply is drawn 
from a level higher than the discharge 
valves, it can only be made to work, as 
Mr. Corey states, by throttling the suction 


draulic-pressure and elevator pumps. In 
fact, a majority of pumps other than those 
used for water-works service will prob- 
ably fall in this class. 

Another minor point may be raised, but 
can hardly be definitely settled. It is prob- 
able that a large part of the air taken in 
by the device of Fig. 2 does not enter the 
air chamber at all, but is carried past by 
the rush of water. This would seem to 
be a point in favor of the air pump of 
Fig. 1, which delivers all its air to the 
chamber. 

The pump of Fig. 1 will work under all 
circumstances, but it must be placed above 
the level of the suction tank, or source 
from which the pump draws its water. 
Otherwise the internal pressure on valve 
V, will never fall below the atmospheric 
pressure, and the valve cannot open to ad- 
mit air. Hence if the pump draws from an 
overhead tank 10 feet above the water 
cylinder, it will be necessary to locate the 
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barrel B on top of the riser pipe, say, 12 
feet high, to insure satisfactory working. 

On the other hand, with a pump having 
a high suction lift and low discharge head. 
the air pump may fail to work on account 
of being placed too high above the suction 
level, and not far enough below the dis- 
charge level. Although this case is not 
likely to arise, it has a bearing on the use 
of the system for hydraulic service, to 
which I hope to call attention later; and 
it may repay examination now. 

In Fig. 3, let P be the main pump, and 
P, the air pump. The location of P with 
respect to the suction and discharge levels 
is not essential, except, of course, that it 
must not be more than 30 feet above the 
suction level. But P; must be above the 
suction level, or no air will enter it. And 
it must not be higher than half way be- 
tween the suction and discharge levels. 
That is, jz must be at least equal to, and 
should be slightly greater than, fi. Be- 
cause, in order that the air pump shall 
work, it must fill up to the check valves at 
each stroke. That is, at least as much 
water must pass into the barrel B through 
the valve Vs; (Fig. 1) during the discharge 
stroke as passes back again into the-cylin- 
der C during the suction stroke. But it is 
the delivery head hz which forces the 
water from C to B, and the suction head 
hy causes it to return from B to C. Hence 
the necessity of having /z a little greater 
than hy, filling up the check valves and 
discharging a little water with the air 
through V7 at each stroke, to keep the air 
pump in satisfactory operation. It is also 
evident that the greatest delivery from 
the air’pump will be obtained when it is 
as near as possible to this half-way posi- 
tion. 





Improvements in Roller Bearings. 


The half-tone, Fig. 1, shows a model 
which illustrates a recently patented im- 
provement in roller bearings. For the 
perfect action of the rollers in bearings of 
this type it is essential that each roller 
should be always parallel with the journal 
axis, and that no two rollers should touch 
each other. It is well known that where 
the rollers are not held in position by some 
means, neither of these important condi- 
ticns is secured. The working pressure 
upon a bearing can never be all around it, 
and at the slack side one end or the other 
of a roller is apt at some time to drag a 
little, and then its action becomes at once 
impaired. The present device secures ab- 
solutely both of the essential conditions 
referred to. The rollers are always par- 
allel; they never touch each other, and at 
the same time they are so near each other 
that the greatest possible number of rol- 
lers are employed, or the greatest amount 
of roller-bearing surface is secured, with 
a given sized bearing. 

Referring to Fig. 2, a is the journal, b 
the bearing surface, and cc the rollers. 
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The rollers project over each end of the 
journal, and their projecting portions are 
turned to a smaller diameter and fit so as 
to turn freely in holes in revolving rings d 


The holes in 


at each end of the journal. 


AN IMPROVED 


the rings are so spaced as to place the rol 
lers as near as possible to each other 
around the journal without their actually 
These parts being in 
correct relations to 


touching several 


their positions and 
each other, it is only necessary for the 
correct working of the system that both 
rings and that 
neither should ever be the least behind or 


should revolve in unison, 


in advance of the other. The edges of 
both rings are provided with gear teeth, 
ind teeth 


pinions e’, secured to each end of the shaft 


these are in mesh with two 
e. This, of course, ensures the uniform 
rotation of the rings and the correct ac 
tion of the entire system. It is not neces 
iry to go into the details of construction 
lhe means of guiding the rings laterally, 
will be noticed, are somewhat different 

Fig. 1 from the way shown in Fig. 2 
(he bearing for shaft ¢ also is in one case 
mtinuous from end to end, while in the 
ther the shaft is only supported at each 
nd by lugs or ears integral with the bear- 


ng. The trunnions on the ends of the 
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rollers are intended to bottom in the holes 
in the rings, so that the larger shoulders 
do not touch the inner surfaces of the 
The outer casing may have an oil 
pocket which will carry oil at such a hight 


rings. 





ROLLER BEARING 




















Fig. 2 


DETAILS Ot 


as to ensure the lubrication of the roller 
trunnions and other parts that may re 
quire it. The this arrange- 


ment is Horace Brown, Reading, Mass 


inventor of 
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Facilities for Young 
Mechanics. 


Educational 


Following up a previous article on the 
requirements of a mechanic who aspires 
to become a designer, the writer wishes to 
issue an appeal on behalf of those who are 
located where there are no means of ob 
taining instruction in the various branches 
pertaining to mechanical engineering. 

While we have excellent facilities in our 
larger cities at one or more centers in 
are splendidly 
equipped and doing good work, the un- 
fortunate majority of youthful mechanics 
are totally unprovided for. This is a mat- 


each, and our colleges 


ter of common regret, and some remedial 
measures should be taken, and quickly too, 
for, although we are at present enjoying 
an unusually good season of business here 
and abroad, proving its 
superiority in many cases, yet it is not be- 


our machinery 
cause, but in spite of, our neglect to fur 
nish the youth of our shops with educa- 
tional facilities 

With the increasing tendency to special- 
ize in every department of manufacture, 
it becomes more necessary than ever that 
means should be taken to give the boys an 
opportunity to round out their narrow 
sphere of action by personal contact with 
higher ideals 

The suggest that 
the American Society of Mechanical Engi- 


writer would like to 
neers, or some other influential body, could 
probably take the initiative towards creat 
ing legislation for the granting of neces 
sary funds to defray the expenses of a 
those 


the 


system of evening instruction in 


branches of science that pertain to 


An 


ment could probably be made by the gov 


manufacture of machinery. arrange 


ernment with one or more of the leading 


seats of learning, such as Cornell or 


Columbia, to map out a curriculum of 


study somewhat on the same lines as the 
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ROLLER BEARING 
science and art department of England, 


payment being made on results. Exam- 


coyld be held and 


would act as 


inations certificates 


awarded which references, 
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for they would proclaim a known standard 
of efficiency in the particular study taken 
up. The existence of the numerous cor- 
respondence schools shows the necessity 
for some action on the part of our gov- 
ernment towards the education of those 
who, with the farmers, are the bulwark of 
the nation. 

It would be an easy experiment to insti- 
tute classes in mathematics, mechanics, 
mechanical drawing and electricity; these 
would form a desirable commencement, 
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hunger that pervades the machine shops 
of this country. We say this with no idea 
of detracting from the work they have 
done in satisfying that hunger, but we be- 
lieve that in the long run their demonstra- 
tion will lead to action which will outdo 
all their own educational work. This state 
of things has, of course, been clear to all 
well informed people for years, but 
through the work of the correspondence 
schools even skeptics can no longer refuse 
to be convinced.—Ed. ] 
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F = deflection of one coil in inches. 

E =torsional modulus of elasticity taken 
at 12,000,000 pounds. 

P = load in pounds. 

Diagram No. 1 is plotted from the first 
formula and gives the safe load in pounds 
for springs varying from % inch to 6 
inches outside diameter of coil, and from 
3-64 inch to 1 inch diameter of wire. The 
ultimate carrying capacity is about double 
the safe load. 

Example 1—Given a spring of %%-inch 
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STRENGTH OF HELICAL SPRINGS OF ROUND STEEL IN COMPRESSION 


and their existence would soon prove their 
necessity. Teachers could be found in the 
vicinity of the classes held, for it would 
become a source of profit and a stepping- 
stone to a better position, materially and 
socially. 

From the writer’s personal experience 
with the average youth in shops, and also 
work, there is 


in educational an urgent 


need for the work here outlined, which 
will not only raise the standard of the me- 
chanic, but also the morals of the youth. 


Watter S. TIMMIS. 


[To our mind the greatest achievement 
of the correspondence schools is their 
demonstration of the state of intellectual 


Carrying Capacity and Deflection of 
Helical Springs of Round Steel. 


BY W. B. TRAVELL. 


The accompanying curve diagrams were 
plotted according to the formule of Mr. 
J. Begtrup, as given in the “American Ma- 
chinist” of August 18, 1892. 

‘ Sd? 

W = 0.3927 pre 
= : P( D—d)? 

=e Ed* 
W = carrying capacity in pounds. 
S = greatest tensile stress per square inch 

of material taken at 60,000 pounds. 

d = diameter of wire in inches. 
D = outside diameter of coil in inches. 


~~ 
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AND EXTENSION. 


wire and 4% inches outside diameter of 
coil, required its safe load and ultimate 
load. The intersection of the 54-inch line 
with the 4%-inch line gives a point about 
one-sixth the the 1,600 
and the 2,000 pounds lines. Hence the 
safe load is 1,660 pounds, and the maxi- 


distance between 


mum load 3,320 pounds. 

Example 2—What size wire will be re- 
quired for a spring to stand a load of 500 
pounds when the outside diameter of coil 
is 2 inches? The point of intersection 
gives 21-64 inch, which about corresponds 
with No. o Brown & Sharpe gage (.32486 
inch diameter). 

Diagram No. 2 
formula, and 


is plotted from the sec- 


ond gives the deflection 
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(either compression or extension) for 
round steel springs varying from ™% inch 
to 6 inches diameter of coil and from 3-32 
inch to 1 inch diameter of wire. The de- 
flection is expressed in thousandths of 
inches per coil for 100 pounds load. 
Example 3—What will be the compres- 
sion under 500 pounds load of a helical 
spring of 27% inches outside diameter of 
coil having 10 coils of 44-inch wire? It is 
seen from the diagram that a coil of ™%- 
inch wire having an outside diameter of 
27% inches will be compressed .014 inch 
by 100 pounds load. Therefore 500 pounds 
will compress a spring of 10 coils .7 inch. 


DEFLECTION IN INCHES PER COIL FOR 100 LBS. LOAD E3 
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wish to assume 9-16 inch as the diameter 
of wire, we find from the diagram the cor- 
responding extension per coil to be .0285 
inch. Multiplying this by 5 (the number 
of hundred pounds, effective load) and 
dividing 1 by the product, we find 7 to be 
the required number of coils. 

These diagrams have been tested re- 
peatedly with results that, in general, 
agree with the facts, within 5 per cent. 





A city contractor having occasion to use 
a good many castings for man-holes, 
catch-basins, etc., concluded to buy an old 
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Inserted Milling Cutter Teeth. 

A patent has recently ‘issued to our 
contributor, H. S 
milling cutter teeth, or for a new method 


$3rown, for inserted 
of inserting and securing them. The in- 
vention applies to large cutters, usually 
cylindrical, in which the teeth are in- 
serted into the body of the cutter and 
means provided for fastening or for re 
moving them. The principle of the pres 
ent arrangement will be understood by 
reference to the accompanying sketch. 

A is the body of the cutter, and b is the 


tooth. This tooth is let down only part 


010 
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OUTSIDE DIAMETER OF COIL IN INCHES 






































DEFLECTION OF HEI 


Example 4—A spring of 4 inches diam 
eter is wanted which shall be wound close 
with an initial tension of 100 pounds, and 
which under 600 pounds shall extend 1 inch 
Of this 600 pounds 100 pounds is used up 
in Overcoming the initial tension and is not 
effective in extending the spring. Assum 
ing the number of coils as 8 and dividing 
the 1 inch by 8 & 5 we have .025 inch as 
the extension per coil for 100 pounds load. 
For a 4-inch coil, the diagram gives us as 
the required diameter of wire a size 
slightly larger than 37-64 inch. Or if we 
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DIAMETER OF WIRE IN INCHES 
Fig, 2 


ICAL SPRINGS OF ROUND STEEL IN COMPRESSION 


foundry and start it up to make his own 
castings. The water power for driving 
the place was the lower one of a number 
on the same stream. A foundry foreman 
who knew all about the conditions, ques- 
tioned whether he would have power 
enough: “Oh, yes!’ he said, he was sure 
he would, as none of the people above him 
were using the power. After getting 
started he was asked if he had power 
enough. “Oh, yes!” he said, he “had 
power enough, but there wasn’t enough 
water.” 


11 
“16 
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AND EXTENSION. 

way into the body, as shown, and rests on 
a flat bottom to prevent it from backing 
away from a heavy cut, when at work. A 
small hole # is drilled down through into 
the central hole of A, for using the steel 
pin or drift C in driving out the tooth 
There is also a short steel pin or key d 
that is used for holding the tooth in place 
in the body A, and, as shown in Fig. 2, it 
forms a key to prevent the tooth from 
turning when the machine is at work 
Fig. 3 shows the tooth and pin. To re- 
move a tooth, we first drive the key d of 
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the opposite tooth down into the central 
hole of the body A, and through this open- 
ing we insert the steel drift and drive out 
the tooth. Should we have a solid cutter, 
we can drive the key d all the way through, 
and it will drive the tooth out. If the 
tooth is not badly scored, and will not re- 
quire too much waste in grinding, a small 
washer may be placed in the bottom of the 
hole and the tooth driven down upon it, 


' 








Fig. 2 
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Fig. 4 
INSERTING AND FASTENING MILLING CUTTER 
TEETH. 


thereby letting the tooth stand up above 
the others equal to the amount that has 
to be ground out. Cutters constructed on 
this plan will give long service and save 
a great amount of grinding. 

Mr. Brown’s address is 955 Trinity ave- 
nue, New York City. 





Letters from Practical Men 


Another Section Liner. 


Editor American Machinist: 

Last year several articles appeared in 
your valuable paper on section liners. My 
parallel rule has two pins cc, as shown 


in the sketch. I recently put a thin plate 


CG 
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or any other part of an inch, or in milli- 
meters. B shows a plate with six divi- 
sions, and D one with only two. I made 
the plate of sheet steel, 1-32 inch thick, 
and used a micrometer across the edges of 
the blades to get the right distance. 

In using the section liner, I close the 
blades, draw one line, advance the lower 
blade as far as the plate permits, then 
draw the other blade to it, holding the 
lower blade tight on the paper to prevent 
slipping, and draw the next line, and so 
on. A. A. B. 

Weymouth, England. 





Hardening Steel. 


Editor American Machinist: 

In your issue of August 17, Mr. Janney. 
of Keene, N. H., claims credit for the in- 
vention of a new process of hardening 
steel, which in your issue of August 3 was 
given to Mr. Ethier. While Mr. Janney 
no doubt thinks he has invented some- 
thing new, I do not think he is entitled to 
that credit, as the use of “something,” or, 
as I have always heard it called, a paste, 
has been common in hardening files for 
many years. I have used five or six dif- 
ferent pastes or mixtures, both for hard- 
ening files, and also tools and steel ar- 
ticles, in order to obtain the same resulis 
that Mr. Janney claims for his invention. 

Geo. CHAMBERS. 

Providence, R. I. 





An Adjustable Expanding Coun- 
tertore. 
Editor American Machinist : 

Having a number of holes in a large 
steel drum or body piece to face and coun- 
terbore on the inside, it was found neces- 
sary to design a tool that could be oper- 
ated from the exterior, as access to the in- 
side of the drum was cut off. The ac- 
companying drawing gives a good idea 
of the tool, which has given perfect satis- 
faction. 

The stock of the tool is bored to receive 
an accurately fitting plunger A, which is 
moved in or out by the square pin B, 
working in a circular groove in the 
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ANOTHER SECTION LINER. 


on these pins, which limits the opening of 
the blade to a certain distance, thus ob- 
taining a section liner. One of the holes d 
goes on one of the pins, and one of the 
holes 1, 2 or 3 on the other. The holes 
I, 2, 3, etce., are elongated to give the 
movement required. They may be 1-64, 
I-32, 1-16 inch, or 0.020, 0.040, 0.060 inch, 


knurled nut C and in a slot in the stock 
of the tool. The plunger 4 is slotted at 
one end to fit over the cutter D, and a 
diagonal slot is then planed in each wing 
of the plunger, to receive steel pin E, in 
the center of the cutter D. Thus any ver- 
tical movement of the plunger imparts a 
lateral movement to the cutter. The 
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lock nuts F F form an adjustable gage for 
the size of the counterbore. A _ similar 
nut, G, at the bottom insures the cutter 
being flush when the tool is withdrawn 
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AN ADJUSTABLE EXPANDING COUNTERBORE. 


from the work, thus guarding against any 
injury to the hole. 

The cutter is easily made, being a piece 
oi 3gxI-inch steel, with a 3-inch hole 
drilled in the center to receive the pin E. 
By screwing the nut C down until the di- 
agonal slot comes opposite the opening in 
the body of the tool the cutter may be 
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a different 


removed for grinding, or 
shaped cutter inserted. 

The tool is easily operated by gripping 
the knurled nut C with the hand while 
the machine is in motion. 

A tool of this kind will be found useful 
in many places, especially if fitted with 
various sizes of bushes and cutters, which 
can be made at a small outlay. 

CHARLES Epw1In Warb. 





Boring the Valve Seats of a Large 
Corliss Cylinder. 


Editor American Machinist: 

A number of years ago there came a job 
to my department that was beyond the 
capacity of any machine we had, and as 
it was in a great hurry we had to get a 
move on or let it go to some other shop. 
So we pitched in and made a go of it. 
The job was a large Corliss cylinder for 
a break-down, as I remember. We had to 
bore and face the cylinder itself, and also 
to bore the four ports, 8 inches diameter 
by 60 inches long—no drill press 
The cylinder was too heavy to ride on 
the carriage of a lathe, so we had to let 
it stand stationary and feed the bar in- 


olla 


job. 





Cylinder | 
48 x 72 


AMERICAN MACHINIST 

an old piece of 6-inch shaft that had been 
used years before for some special job, 
and placed it in two old pillow blocks. 
These were blocked up so that the center 
of the 6-inch shaft was in line with the 
center of the 26-inch head-stock. ‘ After 
this was all arranged we were ready for 
the cylinder, which was in the large mill. 
After the main bore was finished, we 
placed it in our specially devised mill, as 
shown in the sketch, and finished all four 
of the ports in good shape. 

H. S. Brown. 





Helical Slotting on the Milling 


Machine. 
Editor American Machinist: 
If the milling machine is not well 
adapted for turning the rims of hand 


wheels and other kinds of lathe work, I 
send herewith sketches of a planing, or, 
rather, a slotting, job, to which it seems, 
and has so proven, admirably suited. We 
had the job of putting five grooves in a 
piece of tool steel (see Fig. 1). These 
grooves are helical, making one turn in 60 
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to give the proper amount of rotation, and 
the feed was speeded to give a fairly good 
cutting speed. The cutting was done by 
the feed motion, and not by the right or 
machine movement. The machine being 
started up and the feed thrown in, 
secutive cuts were made until most of the 


con 


stock was removed for the reception of 
the finishing bar. This bar was made with 
five ribs to fit loosely in the grooves al- 
ready made, and was very stiff 
tools tool about 
.002 inch wider than its predecessor. When 
running the table back to take a new cut, 
the tail center was slackened to save the 


Several 


were made, each being 


edge of the tool. The time made on this 
job was good, and the results first class. 


E. Bury 





Bicycle Crank-Hanger Jigs. 
Editor American Machinist: 

I saw the article in your issue of July 
13 on crank-hanger jigs and tools by Mr. 
good 
and ingenious points about them, and this 


A. H. Cleaves and noted the many 


leads me to speak of some experience I 
once had with a job of this kind that might 
be of interest to some of your readers. 








inches. A casting was made to hold the 

work (see Fig. 2), this casting being 
——— 
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stead. The other fellow might say, “Why 
don’t you buy a boring mill to do such 
work?” Happy thought, old boy. Sup- 
pose I had said to the boss, “Look here, 
we have a job in the shop we can’t do 
without a $6,000 boring mill.”” We didn’t 
go near the boss; we knew him too well. 
We bored the cylinder all right, and while 
we were boring it we got ready for the 
valve seats. We had a long lathe that 
would swing about 54 inches. First, we 
hunted up an old piece of 3-inch shafting 
about 8 feet long, planed a keyway the 
whole length of it, found a 12-inch pulley, 
fitted it to the shaft with a feather, and 
placed the two in the large lathe, with a 
good strong dog or driver. Then 
stood upon the carriage a wooden brace 
on each side of the pulley, to shove it 
along with the carriage. Then we took 
the head-stock from a 26-inch lathe and 
placed it on the carriage of the large 
lathe, so that a belt from the pulley on the 
3-inch shaft would line with the cone 
pulley of this 26-inch head-stock. Then 
we pulled out from its long resting place 


we 


RIGGED TO BORE VALVE 


planed to clamp to the front face of the 
milling machine frame, where the table 
bracket slides. A bar was slotted and 
tools of different sizes inserted, one after 
another, and put in position on the index 


centers. The spiral head was geared up 


Fit to 
Mill Machine Column 











— : 
> a 
Bracket to hold oe 
the Work 
Fig. 2 
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SEATS OF CORLISS CYLINDER 


Some time ago I was employed as tool 
maker by the Derby Cycle Company, of 
Jackson, Mich. (now extinct), and while 
I was in their employ they began using the 
so-called steel their 
hangers, frame connections, etc 


castings for crank 


, and when 
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HELICAL SLOTTING ON THE MILLER. 
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we began reaming the cored holes in the 
bosses then we fell down. We had a jig 
that carried one bell-mouthed bushing that 
screwed down onto, located and held the 
work, as is usual practice in such work, 
but we found that, owing to the irregular- 
ities in the castings and cored holes, we 
could not keep close enough to the desired 
angle between the tubes that were to be 
inserted in these holes. This trouble led 
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at an angle to each other corresponding to 
the angle required in the bicycle frame. 
The jig was bolted to the drill press table 
so that the reamer came fair to the hole in 
the bushing E’, a crank-hanger put in, the 
two bushings screwed down, as shown, 
and the first hole reamed. The top is 
then indexed by means of spring pin G 
into hole H, which locates it ready to ream 


the next hole; after which the crank- 
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to hold the arrangements secure and rigid. 
There is a shoulder turned on the stud 
K at L that fits the counterbore of the 
crank-hanger for the cup, and a bushing L 
with knurled handhold that slips into the 
front side, so that the hanger bears on 
these while being operated upon. 

The photographs show the crank-hanger 
jig just described, and also one for ream- 
ing the holes for the rear forks to enter. 


















































TWO BICYCLE CRANK-HANGER JIGS. 


me to design the jig which the accompany- 
ing sketches and photos represent. 
Referring to the sketch, Figs. I, 2 and 3 
represent front, side elevation and plan, re- 
Fig. 2 section on line 
Fig. 1 shows that the rotat- 


spectively. shows 
A B, Fig. 3. 
ing top C is bored and threaded and car- 
ries two shells DD’, which are supplied 
with hardened bushings E E’, the 
holes in the top being bored and threaded 


steel 


hanger is removed and another one put in, 
the first hole then indexed 
back to the starting point. The dotted 
line J, Fig. 3, shows the boss cast on to 
head to carry the spring pin. J, Fig. 2, 
shows feather that causes top and central 
stud to rotate together. I should have 
mentioned that nut K at rear of Fig. 2 
should always be loosened when indexing 
and tightened while running, which tends 


reamed and 


Fig. 3 


BICYCLE CRANK-HANGER JIGS. 


This jig has a guide planed through it 
parallel with the axis of the stud, and a 
block fitted to it which is bored, and car 


ries a plug which slips through into the 


large hole already reamed, and holds the 
crank-hanger in such a position that when 
reamed it is at the correct angle. 

It will be readily seen upon examining 
the photographs that the block must slide 
so that the plug can adjust itself to posi- 





Sewers. 
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tion for either of the two holes, which are 
both reamed through one bushing. The 
set-screw shown in the large jig in photo- 
graph is for the same purpose that the 
feather is that is shown at J, Fig. 2. 

A. C. MILts. 





A V-Block With Clamp. 


Editor American Machinist: 

The sketch shows an arrangement which 
may be very old with some shops, but 
there are large tool-rooms where it is un- 
known. The idea of the device is the 
placing of a bow with a central clamping 
screw over the V-notch of a V-block, to 
hold cylindrical pieces for drilling or 
marking. Fig. 1 shows the “V” in use 
on the top, and Fig. 2 shows the “V” on 
the side. Lines a in Fig. 1 and a’ in Fig. 
2, scribed horizontally on the end, are at 
right angles. Fig. 3 shows the bow slid- 
ing in grooves in the side of the block. 

A. A. B. 





Some Unpractical Exhibitions. 
Editor American Machinist : 

The international yacht races for the 
cup the “America” won a generation and a 
half ago are just about to come off, and I 
would have reason to be ashamed of my- 
self if I was not considerably interested, 
not so much as to who wins as in the 
means by which the cup is to be held or 
regained. The designing and the con- 
struction of the racing machines and the 
manipulation of them are, in every detail, 
in the line of the mechanic’s and the en- 
gineer’s daily and constant occupation. 
They embody completely the problem of 
the application of certain available forces 
to the accomplishment of a certain pur- 
pose. The thing about the whole affair 
that can be regarded only with dissatisfac- 
tion is that the races when finished will 
have demonstrated or accomplished noth- 
ing of any discoverable practical value. 
The yachts are worthless for pleasure, for 
the oyster business, or for anything else, 
and the success of the one or the other 
will help us not in the least toward the 
building of better boats for any service. 
We do not know everything yet about 
either the building or the sailing of boats 
in the lines of service where all such avail- 
able knowledge is most desirable, but these 
yacht races apparently add nothing to our 
available knowledge. 

Tests of speed of all kinds seem to offer 
great temptation to the ignoring of prac- 
tical conditions. The bicycle is one of the 
greatest successes of practical science and 
of persistent ingenuity that the century has 
brought us. It was natural and proper 
that we should wish to know the limit of 
its possibilities, and we had little difficulty 
in finding out very nearly. But then we 
went into the “pacing” business, and since 
then we have learned nothing. The fellow 
sucked along by the locomotive at a mile a 
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ninute is not a modern success, but a 
modern absurdity. 

So in the building of fast boats pro- 
pelled by steam; to attain the highest 
speeds we have gone away out of sight of 
the practical. The yacht that got up to 
40 miles an hour left not only comfort, but 
also safety, far behind, and also the means 
of sustaining the boasted speed for any pro- 
tracted time. I cannot but think that our 
government, following the lead of other 
admiralties, is throwing away a lot of good 
money upon torpedo boats and torpedo 
boat destroyers. The other day I had the 
pleasure of seeing the completed engines 
for one of these boats, and also of looking 











Fig. } 
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over the hull, not yet launched. No one 
can realize how far the process of cutting 
down the weights upon these things has 
been carried except by a personal inspec- 
tion. The engines are the perfection of 
workmanship in every detail, but they sug- 
gest also throughout weakness and un- 
safety, and when these engines break down 
on trial, as they usually do, and it is lucky 
if some of the men are not killed, neither 
the workmanship nor the material is the 
place to look for the fault. The hull was 
such as a sight of the engines would sug- 
gest. To call it an eggshell is inadequate. 





Fig. 2 


\ V-BLOCK WITH CLAMP. 
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Here was a boat about 180 feet long, | 
think, to carry engines of 4,000 horse 
power, and the plating of the hull a trifle 
over \% inch thick and not a double shell 
anywhere. The decks also were single, 
and a little over 1-16 inch thick, and 
buckled under my feet as I walked, and 
everything in proportion. If anything 
tcuches this hull it must be crushed, and 
it cannot take long to rust it through, and 
then where are we? 

I am afraid if we go into the machine 
shop we are apt to find some of the same 
foolishness. There is the assembling of 
locomotives that they do sometimes to 
make a “record.” One shop does it in 25 








hours, another in 16 hours and 50 minutes, 
and then another in 9 hours and 47 min 
utes. What does it amount to? What 
constitutes the “assembling” of a locomo 
tive, and in what condition is each com 
pleted part before the assembling begins? 
The turning out of so many complete lo 
comotives a year for so many hours of 
actual work tells us something, but the 
“assembling” of one locomotive against 
time is nothing to brag of. 

Then there is the making of chips. We 
often have exhibitions of big chips and 
boasting of the ability of certain tools to 
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make them, when in good practice in these 
days there is practically little opportunity 
for a fellow to take big chips, however 
much he might want to. Of course, it is 
quite possible to make much bigger chips 
than have ever been made, and it is a mat- 
ter of some wonder to me that some fel- 
low has not built a lathe or planer just to 
show how big a chip he could make. That 
such a thing has not been done is only to 
be accounted for upon the assumption that 
machinists have a little more sense than 
some other fellows. 

Once where I was we had long chips on 
the brain, and more than once I have 
known from half a dozen to a dozen fel- 
lows holding up a revolving chip stretch- 
ing away out through the window and 
down the yard. We don’t have any more 
of that, because since steel has come into 
common use, it is found that the only limit 
to the length of chip that may be produced 
is the extent of the material. At the 
Watervliet Arsenal, in turning off the out- 
sides of the guns, they can show chips as 
long as anyone could wish to see. 

We may strain for fine points far be- 
yond the line of profit. There are many 
things that it is easy enough to get ex- 
cited about, and in which we try to beat all 
creation, but after we have done it we 
often find that it costs more than it comes 
to. Steam engineers, from what I read, 
have begun to realize that they have some- 
times overdone the matter in their efforts 
to produce perfect indicator cards and at 
tenuated coal consumption. The practical 
is seldom allied with any of the so-called 
“record” achievements. 

TECUMSEH SwiIrFt. 





The Message to Garcia—Some 
Causes. 


Editor American Machinist: 


There are too many employees in ma- 
chine shops who give little or no thought 
to their work. But I think it well to take 
a peep behind the scenes and see what 
strings and levers are at work to cause 
this. I think they are started wrong as 
boys; for boys are frequently employed to 
do some humdrum, dirty work, for which 
an over-zealous foreman lays down special 
rules. A boy working at such nasty stuff 
soon becomes nasty in disposition, and in 
time becomes an automaton, doing his 
work without thought. When he arrives 
at manhood he has plenty of muscle but 
no brain power; for the brain not in use 
is like an arm in a sling. While such 
work must be done, would it not be better 
to change about, letting the boys have a 
variety? Also, to take them to the office 
occasionally, explain why you want this 
dene, etc., give them good advice, point- 
ing always to a higher standard, and if 
they don’t go back to the shop ready “to 
pull a lung out’ you had _ better—well, 
“fire” them. 

About a year ago a proprietor of a ma- 
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chine shop employing about 150 hands 
strolled through the place and saw an ap- 
prentice who had a new way to chuck and 
machine a difficult piece. The old gen- 
tleman, who, by the way, thinks he is an 
encyclopedia, and the only one published, 
glared at it a minute, then wanted to know 
whose scheme it was. “My own,” said the 
boy. Then, with fog-horn voice, he yelled: 
“IT pay you to do the work, not hunt up 
ideas; I will attend to that. Do you un- 
derstand, sir?” 

Early in the year I was employed at a 
place where about twenty-five boys were 
employed to wash small plated articles in 
gasoline. These boys were not allowed to 
speak a word, which was enforcing one of 
the rules, but as praise was not on the list, 
they never received any, and those of us 
who are not too old to remember when we 
were boys know how praise helps a boy. 

When I see an “ad.” in your columns 
for a foreman I always think there is 
something wrong there in training the 
beys, for someone in the shop should be 
able to take hold better than a stranger. 
Very frequently a man gets the place who 
never held a similar position, but gets 
through because his former shop training 
is not known. 

To hear a manufacturer say he needs all- 
around mechanics, and he is sorry they 
are getting scarcer, and he is all the while 
making specialists, sounds to me like a 
kitten at play—catching its tail, and then 
meowing because it hurts. 

Ray H. Denpy. 





Paying Machinists by Area of 
Finished Surfaces. 


Editor American Machinist: 

I find it very difficult to understand Mr. 
John Richards’ explanation of the system 
followed by Messrs. Tangye. There can 
be no doubt that this firm has an unusu- 
ally successful method of dealing with 
their men, because they have never ex- 
perienced the slightest labor difficulty in 
their shops. 

Messrs. Tangye were reproached by the 
newspapers, during the machinists’ strike 
of a few years since, for not joining the 
confederation of employers. They said in 
reply that there was no necessity for any- 
thing of the sort, for their men had never 
struck, nor even made demands upon 
them; that they never had had any dif- 
ferences with their employees as a body. 

A full and exact account of their system 
would possess great interest. Unfortun- 
ately, Mr. Richards’ explanation is not 
easily understood, because the relation be- 
tween the area of finished surface and the 
time needed to finish this surface is not 
constant. Of course, it takes more time to 
finish a large surface, generally speaking, 
than a small one; but there is no fixed 
proportion, as anyone can find out for 
himself very quickly. The time in which 
work can be done depends on a great num- 
ber of things—shape and_ stiffness of 
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piece, efficiency of the tool, efficiency of 
the man, quality of the metal, method of 
setting or holding the work, number of 
tools that can be used, and many other like 
causes. A table is practicable for estimat- 
ing work like pulleys, hangers and shaft- 
ing, by a calculation of areas; but I more 
than doubt the usefulness of such calcula- 
tions for machine tools. 

In support of this view I would direct 
your attention to the well-known recent 
instance of the Builders’ Iron Company, 
Providence, in the cost of two lathes, one 
of which cost twice as much as the other, 
on account of smaller error limits. 

Here was a variation of 100 per cent. 
in machines exactly alike, made by the 
same firm, 

I “guess” that Tangyes are keeping the 
real facts of their system dark. 

ys Pe ag 

[We understand that the surfaces to be 
finished are assigned to classes, depending 
upon the degree of finish required, accur 
acy of fitting, difficulty of access, ete. 
Long and wide experience finally would 
supply the data needed for this. In the 
case of the lathes referred to, for instance, 
the shop in which they were built would 
probably now be able to fix fairly close fig 
ures of cost on similar tools having similar 
limits of allowable error. In our issue of 
August 27, 1891, we commented on this 
plan, and there stated that “planing and 
turning are divided into four grades, for 
each of which there is a different rate for 
each 100 inches of area, and so on for 
other processes; casting being rated at so 
much per pound at different figures, ac 
cording to the class of work—plain, gear, 
cored work, etc.”—Ed.] 





Producing Straight Castings. 
Editor American Machinist : 

I have read with great interest the ar 
ticle in the “‘American Machinist” of 
August 10, on “Producing Straight Cast- 
ings,’ by Mr. R. D. Moore. It is very 
interesting, and some things therein men- 
tioned I see in print for the first time. 
But it has always seemed strange to me 
that the foundry should have to go to all 
this trouble to produce straight castings, 
when they have enough to do in producing 
castings free from scabs, strains and blow- 
holes. Why not do some of this in the 
drawing room or pattern shop? This 
may seem strange to our brother molder, 
but still it is a fact that if more of this 
kind of work was done outside of the 
foundry we would have better castings. 

We will take for an example Fig. 2, 
which is the only one of which Mr. Moore 
gives the principal dimensions. The de- 
signer decides that he wants a casting with 
this section 34 inch thick. He knows this 
casting will strain at the bottom, but the 
question is, how much. Let him go out 
to the foundry and measure some of the 
castings, and he will find that castings 
strain more at the bottom than at the top; 
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consequently, a thicker casting at the bot- 
tom, which will hold the heat longer than 
the top, means later shrinkage and crooked 
castings. He then finds that under ordin- 
ary conditions this strain is about 1-16 
inch for every foot of head, which means 
that he must see that the pattern is made 
1g inch thinner at the bottom than at the 
top (or 5 inch thick), and the sides must 
taper from % inch up to 3% inch. This 
will give equal metal to the casting; but 
it will be a little over 34 inch thick, as we 
have not considered the hight of the risers 
which will increase the thickness in pro- 
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portion to the hight of the risers at the 
rate of % inch to 1 foot in hight. 

This difficulty overcome, there is still 
another: Plates of uniform thickness al- 
ways cool and shrink at the edges first, 
leaving the center, which cools later, under 
There are different 
ways to overcome this. One 
force the edge; another is to make thicker 
at the edge and gradually thinner to the 
center. A still better way is to reinforce 
the edge a little and reduce the center in 
proportion. This proportion must be got 
at from experiments, but and 
close observation will give the designer 
the inside track. 

I have never been able to find any fig- 
ures that would give this allowance; but 
from my experience I would say for this 
casting that if the edge was reinforced 
with a strip making it 44x1™% inches, and 
reduced at the bottom 1-16 inch more, the 
allowance for the strain would be sufficient 
to produce straight casting; but the cope 
must be left on. W:. A. BRADLEY. 

Oswego, N. Y. 


Chain Sprocket Wheels. 


Editor American Machinist: 

The graphic method for finding diam- 
eter of chain pulleys given by J. S. Reid, 
in your issue of August 17, reminds me of 
past difficulties in that line, and I submit 
an analytic method, which supplies a for- 
mula for all cases, and I think is more 
satisfactory. 

Fig. 1 shows a common form of chain 


tremendous strain. 


is to rein 


practice 





wheel. If N is the number of teeth, the 
angle 9 is =. If p is the pitch and d 
2/ 


the distance a@ = 


the diameter of wire, 
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Referring to Fig. 2, we know only the 
sides a and b and the angle § of the dia- 
gram. 

Extending the sides a and Y, as shown 
dotted, in the new triangle added we have 
the angle 6 and side C = b sec. 6, whence 
X =(a+c)cot. 6= (a+4 sec. 6) cot. 6, 
or, as secants are not usually given in 
tables, it may be written: 


Fikes a 
X = (a + ry a} cot. 4. 
Similarly, Y (4 = ‘ot. 4 
Similarly, Y= (6 X (oo a) cot. 4. 


Of course this formula will apply to 
other forms of chain, as bicycle sprockets, 
for instance, and | find it worth while to 
have it handy. 

It is well in practice to make the wheel 
diameter just a trifle 
with large wheels, to allow for the inevit- 
able lengthening of the chain. 

V. C. TASKER. 


larger, especially 





Opening of the National Export 
Exposition, at Philadelphia. 

It is probably hopeless to expect exhibi 
tions of any kind to be ready on the open 
ing day, and certainly the Export Exposi 
conforms to the usual rule in this 
Not more than one-half of the 
exhibits were in place when the opening 
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with the general confusion, made a pande 
monium of the place 

The held in 
the great auditorium of the main building. 
The 


exercises were of the usual oratorical and 


opening ceremonies were 


having a seating capacity of 6,000 


musical character, the speeches consisting 
of presentations and turnings over of the 
Exposition from one official to another, 
until it finally landed in the hands of th 
Mayor of Philadelphia 

The 
Philadelphia Commercial Museum and the 


exhibition originated with the 
Franklyn Institute, and its purpose is to 
further export trade by bringing together 
manufactured the 
makers of themselves in 


classes, 


goods of all 
which consider 
a position to compete in foreign markets 
It is not clear at first sight how such an 
exhibition, held on our own soil, can a 
with 


complish its object. In connection 


the exhibition, however, an International 
Commercial Congress has been organized, 
which is expected to bring to the exhibi 
tion commercial representatives of foreign 


countries and thus put them in connection 


with American business houses. Repré 
sentatives of over two hundred foreign 
Chambers of Commerce and other com 


mercial bodies representing over forty for 
have already signified their 
this 


eign countries, 


intention to be present at congress, 
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LAYING OUT 


ceremonies were held, September 14. The 
tracks for bringing in the exhibits were 
still uncovered and filled with cars, while 
the sound of hammer and saw, together 


SPROCKET WHEELS 


and great expectations are being entet 


tained regarding it 
Of the magnitude of the show, it is suff 
that the main building i 


cient to state 
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1,000 feet long by 400 feet wide. Portions 
of it are two stories in hight, giving a 
total floor space of twelve and a half 
acres. In addition to this, the building 
for the display of agricultural machinery 
and implements is 450 by 160 feet. 

Extending across the main building at 
each end, and near its center of length, 
are three pavilions, which are two stories 
in hight, and which are intended to be 
permanent and to house the collections of 
the Philadelphia Commercial Museum. 
These portions of the structure are of 
brick and iron. The remaining portions 
are of the temporary character usual to 
such buildings, being of wood and covered 
with some composition similar to the 
“staff” used in the construction of the 
Chicago exhibition buildings. The archi- 
tectural effect is excellent. 

In addition to the display of American 
manufactured goods, an important feature 
of the exhibition is to be an exhibit by the 
Commercial Museum of manufactured 
goods from other countries, which are in- 
tended to furnish object lessons of the 
kinds of goods acceptable to foreign buy- 
ers. This portion of the show is not yet 
open to the public, owing to its chaotic 
condition, and not much of a definite char- 
acter can be said of it. The collection, 
however, covers such items as textile 
goods, hardware, clothing, household 
goods, cutlery, provisions, etc. The ar- 
ticles have been selected abroad by repre- 
sentatives of the museum, and to each is 
attached its price and such information re- 
garding the amounts consumed and other 
items as are interesting and pertinent. 

In the lines of production in which most 
of our readers are interested, the number 
of exhibitors is small. Agricultural and 
textile machinery, typewriters, cash-regis- 
ters, etc., are well represented, but in ma- 
chine tools, engines, etc., the leading firms 
are in most cases conspicuous by their ab- 
sence. Of machine tool builders, the 
Bullard Machine Tool Company, the E. 
Harrington & Sons Company and the 
Ferracute Machine Company are the only 
ones noticed by the writer. 

Perhaps the best represented industry is 
that of iron and steel manufacture, and 
none of the exhibitors of this line of pro- 
ducts will feel hurt or question the de- 
cision if the palm for effectiveness of dis- 
play is awarded to the Pencoyd Iron 
Works. The exhibit of this concern was 
worked up by an artist. It is impossible to 
go past it without seeing it, and it is im- 
possible to see it without, stopping to exam- 
ine it. Its leading feature is the display of 
built-up iron work. Sample elevated railroad 
columns, the central portion of a railroad 
turntable, representative building columns 
and systems of floor construction, a panel 
point of the new Pennsylvania Railroad 
bridge over the Delaware River, and a 
shoe with rockers, stumps of end post and 
tension members of the same bridge—all 
full size and displayed in the most effective 
manner and showing what can be done 


AMERICAN MACHINIST 


with common-place material by one who 
knows how. 

Other exhibitors of ironwork are the 
Glasgow Iron Company, who show some 
splendid specimens of large, machine- 
flanged boiler heads (one of 10 feet diam- 
eter) and other articles of this class; the 
Illinois Steel Company, who show numer- 
ous forms of structural steel, together with 
a locomotive firebox plate, 300 by 120 
inches in size; the Reading Iron Com- 
pany, who show pipes and tubes and a 
working model of a sugar mill; and the 
Taylor Iron & Steel Company, who make 
a very effective display of manganese and 
other steels. The Crescent Steel Com- 
pany and Howe, Brown & Co. also show 
steel, chiefly of the tool-steel grade. 

One genuine novelty to most observers 
is a working model of the Taylor hy- 
draulic air compressor. This is about 15 
feet high, and represents a section of a 
shaft with the parts in position and cov- 
ered with glass to show the method of 
operation. Few working models are more 
interesting to a mechanic, both from the 
novelty of its principle of action and the 
attractive manner in which it is shown. 





Questions and Answers. 


Name and address of writer must accom- 
pany every question. Questions must pertain 
to our specialties and be of general interest. 
We cannot undertake to answer by mail. 

(80) H. J. K., Mt. Washington, Md., 
asks for the method of making “metallic” 
indicator paper. This is a question which 
we have been asked repeatedly, but to 
which we are unable to give a reply 
Should any of our readers understand the 
process, we should be glad to hear from 
them. 

(81) “H. Terri’ asks: What is a good 
lubricant for steel driving axles and crank 
pins when being pressed into steel wheel 
centers? A.—There are several lubricants 
for this purpose; linseed oil is sometimes 
used, and sometimes white lead. Prob- 
ably linseed oil is as good as anything. It 
lubricates sufficiently when the pressing is 
done, and afterwards hardens. 

(82) W. W. F., Cochranton, Pa., asks: 
(1) In using a carburetter for gasoline 
engines is it necessary to heat the air be- 
fore it enters the carburetter? A.—In 
some engines the air is not heated, and in 
others it is heated by passing through a 
jacket on the exhaust pipe, so that it can 
hardly be said that the heating is neces- 
sary. (2) Is the air usually pumped into 
the carburetter, or does the engine draw 
it in by the suction of the engine? A.— 
The air is drawn in, or through, by the 
motion of the piston. 

(83) H.C. M., Pullman, IIl., asks: 
What is the horse-power of an Allis-Cor- 
liss engine with cylinder 22x40 inches, 70 
revolutions per minute, cut-off at one-fifth 
of the stroke, boiler pressure 80 pounds? 
A.—Assuming a mean pressure at the en- 
gine of 75 pounds, the mean effective pres- 
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sure with one-fifth cut-off would be about 
30 pounds, and the indicated horse-power 
would therefore be 22° & .7854 K 30 
634 (feet per double stroke) & 70 ~ 33,- 
ooo = 161 horse power. We have no in 
formation that will enable us to answer the 
second question. 

(84) C. F. P., Chicago, asks for for- 
mulas for the velocity and discharge of 
air through orifices. A.—The theoretical 
formula for the quantity discharged is: 


V=AX378VPX P, 


in which 
V =cubic feet of free air discharged per 
minute, 


= area of orifice in square inches, 

P =absolute pressure in receiver in 
pounds per square inch, 

P* = difference in pressure within and 
without the receiver in pounds per 
square inch. 

We know of no experiments to deter- 

mine the value of the coffiecient of dis- 

charge for such high pressures as you 
name, but for pressures of 60 to 70 pounds 
some rough experiments indicate a co- 

efficient of about .7. 

(85) H. C. B., Indianapolis, Ind., 
writes: (1) I am testing a small rotary 
engine. I use a common platform scale, 
and the point where the lever bears upon 
the scale is 3 feet from the center of the 
shaft. The weight on the scales of the 
lever at rest is 2% pounds, and when run- 
ning at 650 revolutions per minute with 
throttle wide open the weight is 6 pounds. 
I figure that the power developed is 1.3 
horse-power. Am I right? A.—The re- 
sult is practically correct. The working 
pressure on the scale being 3.5 pounds, 
then 6, the diameter of the brake lever cir- 
cle, X 3.1416 X 3.5 X 650 + 33,000 = 
1.299 horse-power. (2) The boiler, with 
the engine running at the above speed, 
will evaporate 1 inch of water in the glass 
gage in 23 minutes. The average width 
of the water space in the boiler is 43 inches 
and the length 167 inches, and the evapora- 
tion, according to my figures, is about fo 
cubic feet per hour. Is the engine using 
more water than should be required for 
the brake horse-power? A.—As 1 inch of 
water is evaporated in 23 minutes, the 
evaporation per hour is 23 : 60 : : 1 : 2.608 
in., and then 43 * 167 X 2.608 + 1728 = 
10.83 cubic feet, and, as water at the tem- 
perature corresponding to 70 pounds steam 
pressure weighs 56.7 pounds per cubic foot, 
the total weight will be 10.83 * 56.7 = 
614 pounds, and 614 + 1.3 = 472 pounds 
of water per horse-power hour. A com- 
mon slide-valve non-condensing engine 
can be run upon one-tenth of this water, 
and we do not know of anything but a ro- 
tary engine that could get rid of as much. 





H. Shiraiski and S. Suyuki, engineers of 
the Kuishiu Railroad, Japan, are visiting 
this country at present for the purpose of 
inspecting the various machine shops and 
looking into railrcad methods here. 
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Evening Classes for Young Men. 

For young men who are busy all day 
in our city shops, and who are still de- 
sirous of fitting themselves for better busi- 
ness and social positions, many facilities 
are provided. At the magnificent build- 
ing of the West Side Branch of the Y. M. 
Cc. A. of New York City, in West Fifty- 
seventh street, there are elementary and 
advanced commercial courses, and lan- 
guages and scientific subjects are so ar- 
ranged that a young man can take one or 
more studies at a time and study as many 
or as few evenings as he may desire to. 
In addition to the classes there are Read- 
ing and Current Topic Clubs, a Literary 
Society, a library of 42,000 volumes, gym- 
swimming baths and other at- 

The opening exercises of the 


nasium, 

tractions. 
evening schools will be held on October 2, 
at 8 P. M., when there will be an address 
by Dr. Stryker, president of Hamilton 
College. A prospectus of the institution 
may be had by addressing the secretary, 
318 West Fifty-seventh street, Manhattan, 
New York. 





Personal. 


Mr. L. S. Chadwick has been appointed 
superintendent of the Ball Bearing Com- 
pany, Boston, Mass. 

Mr. Charles H. 
some time past has been chief draftsman 
at the Lake Shore Iron Works, Marquette, 
Mich., has been appointed to the position 
of manager. 


Blomstrom, who for 


Mr. Carlos Yensen, of Carlos Yensen, 
Bilbao and Gijon, the largest machine and 
tool importing firm in the north of Spain, 
will attend the Philadelphia Export Con- 
gress as representative of the Bilbao 
Chamber of Commerce, and will take the 
Opportunity to visit his many friends and 
extend business connections in America. 





Obituary. 

Frank S. Olds, an expert photographer, 
of Newark, N. J., died September 15 at 
Wernersville, Pa., forty-nine years old. 
Mr. Olds, whose father also was a pho- 
tographer, was known to many technical 
societies for the excellence of his photo- 
graphs of machinery and other subjects. 
His work has been reproduced on our 
pages, and he also contributed to our col- 
umns on the subject of practical photog- 
raphy. 





We have received the annual announce- 
ment of the Drexel Institute, of Philadel- 
phia, in which the entrance requirements 
are not raised to the inordinate hight of 
many of the engineering schools. Two 
main courses are laid out—mechanic arts 
and electrical engineering, the former be- 
ing preparatory to the latter. In addition 
to these courses evening classes in applied 
electricity have been organized along two 


lines. One of the courses is for the ma- 
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chinist, electrical artisan, or salesman, 
who wants to increase his familiarity with 
electrical matters, but who does not want 
to make more than a simple study of 
scientific or mathematical subjects. The 
other is a course of advanced grade for 
evening students, which has met the needs 
of mechanical engineers, high and manual 
training school graduates, who have no 
other time for study at their disposal. 


A press despatch from Chicago, dated 
September 5, stated that a company was 
being formed to manufacture locomotives 
in Switzerland by aid of American ma- 
chinery and by American methods with 
At the head of this 
company was said to be Mr. Geo. Burn- 
ham, of the Baldwin Locomotive Works 
and J. S. Brill, of the Brill car works, 
Philadelphia, was mentioned as vige-presi- 
As both these gentlemen emphati- 


“cheap Swiss labor.” 


dent. 
cally deny any knowledge of the new com- 
pany, it is hard to say how much of truth 
there may be in the report. 





The United States Consul at Chemnitz, 
Germany, in a recent letter sent by him to 
the State Department, after calling atten- 
tion to the opportunities presented for the 
structural 
“The oppor 


introduction of American iron 
and steel into Russia, says: 
tunity offered in Russia is one of the very 
best in the world. We will have to adapt 
ourselves to the requirements of the Rus- 
sian people, and a large share of her for- 
eign trade will fall into our hands. No 
nation is so well equipped as we are to 
supply Russia with the very best weapons 
with which to work out her industrial and 
commercial destiny.”’ 





Manufacturers. 


The Illinois Steel Company, Chicago, IIl.. 
recently took out permits for the building of 
four new structures for its plant at South 
Chicago, to cost $75,000. 

J. N. Hinkle recently took out a permit for 
the erection of a one-story brick fireproof 
soap factory, 27x100 feet, west side of Michi- 
gan avenue, Columbus, O. 

Harry Kuemmerle has begun the erection 
of a one-story brick and iron pumping sta- 
tion, 53 by 101 feet, at Philadelphia, Pa. The 
cost is placed at $17,000. 

Charles McCaul has signed a contract to 
build a three-story factory building, 192.8 by 
629 feet, of brick and terra cotta, for the 
Singer Manufacturing Company, at Elizabeth, 
N. J. 

George Downing, who formerly operated a 
foundry and machine shop in Lincoln, Neb., 

(Continued on page 42.) 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
inswers addressed to our care will be for- 
warded, 





Gear Wheels, gear cutting. Grant; see p. 16. 
Caliper cat.free. E. G. Smith, Columbia, Pa. 
FormingLathes. Mer.Mach.T.Co.,Meriden,Ct. 
Punches &dies. Wal.M.Wks.,Waltham, Mass 


41-90! 


Rawhide, fibre and hard rubber gears. The 
Arthur Co. (See page 8.) 

Construction 
50c. L. C. 


and repair of Commutators, 


Sharp, Omaha, Neb. 
Steam engine, 15 H.-P., upright; good con 
dition. Hoole, 29 Prospect st., Brook!yn. 
Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J 
Book “Dies and Diemaking,” $1, post paid 
J.L.Lucas, Bridgeport, Ct. Send for index sheet 
Wire springs and wire novelties of al! 
kinds, to order, by Excelsior Wire Works 
Clyde, O. 
Wanted—84-inch suitable for 


lathe, turn 


ing heavy flywheels. Address Box 88, New 
ark, N. J. 

For Sale, Cheap—Watchman clocks; good 
as new. Address I’. O. Box No. 88, Cincin 
nati, Ohio. 

Selden Packing for Stuffing box, with o1 
without rubber core. Randolph Brandt, 3s 
Cortlandt st., New York. 

Wanted—Watch tool maker's bench lathe 


must be in good condition and cheap for cash 
Box 271, AMERICAN MACHINIST. 

_ Wanted—A gang slitting machine, to slit 
No. 22 gage iron, 15-16 inch wide: must be 
low ; name it Address Tube Works, Station 
No. 24, Philadelphia, Pa 

Threads and gears; easy rules to cut any 
thread possible to be cut in the lathe, without 
algebra, sent to any address for 25c. by G. W 
Dixon, Spring Lake, Mich 

Bound volumes of “American Machinist 
for 1893 and 184, cloth, good condition, $3 
each; one of 1888, morocco, $4. “Volumes,” 
care AMERICAN MACHINIST. 

Gear and milling cutters, adjustable ream 
ers and special tools; vertical millers, cutter 





and surface grinder and shears. Catalog of 
small tools free. R. M. Clough, Tolland, Conn 


To take the place of T-square, we make fit 


tings which you can apply to your drawing 
board; great thing for large boards; send 
for circular. Leighton & Wisner, Watertown, 
Mass. 


Wanted—Machine’_ shafting straightener 
1% to 4%-inch Medart, or 24-inch Bright 
man; give price, which must be low, and coa 
dition of machine and time used. Address 
tox 272, AMERICAN MACHINIST. 


Institutions retiring from business having 
machine tools, brass and wood working ma 


chinery will find it to their interest to corres 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach 
Co., 55-59 Woodbridge st., W., Detroit, Mich 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. inswers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned, If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres 
pondents. 


Situations Wanted. 


For assistant supt., master mechanic or 
chief draftsman, address Box 269, Am. MaAct. 

Mechanical draftsman and designer; large 
experience on general work. Box 277, AMER 
ICAN MACHINIST. 

Technical graduate, 


good mathematician, 


wants work: computing preferred. tox 286, 
AMERICAN MACHINIST. 
Tool-maker on any kind of dies or inter- 


changeable tools, up to date, modern device. 
tox 281, AMERICAN MACHINIST. 

Wanted—Situation ; competent mechanical 
draftsman ; detail work preferred ; references. 
Box 283, AMERICAN MACHINIST. 

A practical mechanical electrical drafts- 
man desires a change; 7 years’ experience. 
Box 285, AMERICAN MACHINIST 

Successful general foreman, for 9 years in 
Corliss engine machine shop, in one place, de 
sires to change: age 37. tox 284, Am. MACH, 

Party with machine shop and drafting 
room, general supervision of details and man 
agement of labor, desires a situation Box 
429, Boston, Mass. 

Pattern-maker, 17 years’ experience, de 
sires change; a systematic foreman, and up 
to date in modern shop practice; correspo? 
dence solicited Box 279, AMER. MACHINIS' 

Ambitious draftsman, tool-maker and de 
signer of high-grade tools: successful and 
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(Continued from page 41.) 
but later went to Denver, has signed a con- 
tract for the erection of a new foundry in 
Lincoln, Neb. 

John R. Wiggins has taken out a permit 
to build a four-story brick factory, 60 by 160 
feet, on Glenwood avenue, Philadelphia, for 
the Scott Paper Company. Its estimated 
cost is $20,000. 

The Toronto Fire Clay Company has plans 
ready to expend $50,000 in building a new 
plant, at Steubenville, Pa., to have a daily 
capacity of 60,000 fire brick for paving and 
building purposes. 

The Wilkie Manufacturing Company, with 
$100,000 paid-up capital, was organized re- 
cently, and will erect a plant at Anderson, 
employing 200 men. F. A. Wilkie, of Rich- 
mond, Ind., is at the head. 

James Johnson is constructing a two-story 
rear factory addition, 33 by 35 feet, and one- 
story building, 33 by 70 feet, at Nos. 1234 
and 1236 Callowhill street, Philadelphia, Pa., 
for J. S. Thorn, at-a cost of $6,400. 

The Gloucester Street Railway Company, of 
Gloucester, Mass., has placed the order for 
its new fireproof power-house with the Ber- 
lin Iron Bridge Company, of East Berlin, 
Conn. The building will be absolutely non- 
combustible. 

Plans have been submitted by John R. 
Wiggins for a four-story building, 60 by 160 
feet, for the Scott Paper Company, Philadel- 
phia, Pa., on the north side of Glenwood ave- 
nue, east of Seventh street. It will cost 
$20,000. 

The Acme Stoker Company, of New York 
City, has been incorporated to manufacture 
and sell stokers, install steam plants and do 
general engineering; capital, $25,000; direc- 
tors, W. A. Ross, Albert W. Brown and 
Charles A. Babcock, of New York City. 


The plans have been completed for the 
addition to the Harrisburg (Pa.) Electric 
Company's plant. The addition will be of 
brick, one story high and 56x60 feet. It will 
contain the additional equipment of two elec- 
tric generators. The addition will cost $7,000. 

The officers of the Roane Iron Company, 
who own the large furnace at Rockwood, 
Tenn., announce that they will begin the 
erection of another furnace at that place. 
The company will expend $200,000 in im- 
provements, which will include the erection 
of this furnace. 

The Republic Steel & Iron Company has 
begun active preparations for constructing a 
million-dollar bessemer steel plant on the 
Brown-Bonnell property at Youngstown, O. 
The plant will have a daily output of 600 
tons and the product will be used to supply 
the mills of the company there and in that 
vicinity. 

The Board of Trade of Mauch Chunk, Pa., 
intends erecting a brick and iron factory 
building measuring 50x100 feet at that place 
at a cost of $35,000. It will be operated and 
owned by Cowes, Southern & Moss, who will 
manufacture silk and install about seventy- 
five looms. Engines, boilers, pumps, piping, 
office fixtures, slag roofing and structural iron- 
work will be required. 

Architects J. Franklin Stuckert & Son have 
finished drawings and will ask for estimates 
in a few days for improvements to be made 
for the Bernstein Manufacturing Company, 
Philadelphia, Pa. ‘The work will consist of 
the erection of a three-story brick, stone and 
iron factory, 60x295 feet; two other build 
ings to measure 60x150 and 60x125 feet, and 
a stable, shedding, fencing, etc. 

The Birdsboro (Pa.) Iron & Steel Com- 
pany, recently chartered at Trenton, under 
the laws of New Jersey, will have a capital 
stock of $3,000,000. The new corporation 
(Continued on page 43.) 








Situations Wanted—Cont’d. 


original; has installed, organized and had 
charge re works; Al reference. P. Catucci, 
287 W. 127th st., New York. 


A ao man, age 30, with 13 years’ me- 
chanical experience, would like a position as 
foreman or superintendent in a small shop; 
last 6 years spent in perfecting knitting ma- 
chinery. Address Box 282, AMER. MacH. 


Wanted—Position as manager or superin- 
tendent, in America or Europe, by an Amer- 
ican who has had experience in organiziug 
and systematizing, also in cutting costs, and 
is conversant with first-class shop practice ; 
correspondence solicited. Address Box 244, 
AMERICAN MACHINIST. 

Young man, technical graduate, with 11 
years’ experience in pattern, machine and 
smith shops, foundry and drawing room, re- 
quires position as assistant manager or super- 
intendent in large concern, with view to 
supersedence; salary no object. Box 287, 
AMERICAN MACHINIST. 

Energetic, capable young American me- 
chanical engineer, with executive ability, 
technical education and 9 years’ varied ex- 
perience, desires change: am expert drafts- 
man; speak English, German and little Span- 
ish; have held positions of chief draftsman 
and manager. Address Box 280, AM. MAcH. 


Wanted—Position as superintendent or mas- 
ter mecltanic, after October 1; 12 years’ ex- 
perience designing and building special labor- 
saving machinery and tools; familiar with 
interchangeable system of peoneras accurate 
work; now holding position of superinten- 
dent. Address Box 278, AMERICAN MACHINIST. 


Wanted—-Position as general foreman ; pre- 
fer a shop doing a general machine and re- 
pair business employing from 30 to 100 hands ; 
would take charge of the machinery in any 
large plant, or the ey of heavy machin- 
ery, engines, boilers, etc 0 years’ experience 
in above lines; expert in handling men; good 
business ability ; fair draftsman ; strictly tem- 
perate and reliable; West preferred. T. L. 
Anderson, Box 301, Ashtabula, Ohio. 


Help Wanted. 


Wanted—tThree first-class tool makers on 
interchangeable work. The Blickensderfer 
Mfg. Co., Stamford, Conn. 

Wanted—tTool-maker on jigs, etc.; Chicago 
district ; state experience, with references and 
wages. Box 273, AMERICAN MACHINIST. 


Draftsman wanted: experienced on turret 
and engine lathe design; good pay for the 
right man. Box 274, AMERICAN MACHINIST. 

Draftsman wanted, well up in heavy ma- 
chine tool design and plant reorganization. 
em International Power Co., Providence, 


Wanted—-A machinery salesman to sell for 
an old-established machinery manufacturer : 
in reply give age and experience. Box 257, 
AMERICAN MACHINIST. 

Wanted—Foreman for machinery manufac- 
turing plant, who can handle men to best ad- 
vantage; give references. Address Box 275, 
AMERICAN MACHINIST. 

Wanted—Two first-class machinists, one 
for erecting and one to run a lathe; none but 
good workmen need apply. Address P. O. 
Box 549, Wheeling, W. Va. 

Wanted—A competent mechanical drafts- 
man; one with experience on printing presses 
preferred. Address, stating experience, wages 
and references, “Press,””’ AMER. MACHINIST. 

Machinists Wanted—-One lathe man, sevy- 
eral floor men; light machinery; country 
town 25 miles from New York; steady work 
for good men. Address Box 224, Am. MACH. 

Wanted—First-class lathe, planer and vise 
hands, in modern tool factory located near 
Milwaukee; good opportunities for the right 
parties. Write, stating age, experience and 
Wages expected, to Box 260, AMER. MACH. 

Typewriter factory superintendent; first- 
class man to take charge (out of town): an- 
swers must give, confidentially, full qualifica- 
tions, experience, age, references and salary 
expected. Address Factory Superintendent, 
AMERICAN MACHINIST. 

We are enlarging our works, and will 
shortly require an increased number of skilled 
mechanics; we invite applications from 





draftsmen, pattern makers, molders and ma- 
chinists. Address the Westinghouse Ma- 
chine Company, East Pittsburgh, Pa. 

Wanted—An assistant instructor in the 
Department of Mechanical Drawing and Ma- 
chine Design of the University of Nebraska, 
at Lincoln, Nebraska: candidate should be 
an engineering graduate, with experience in 
commercial drafting office and the ability to 
teach mechanism. 

Wanted—aA thoroughly competent foundry 
foreman, for foundry employing 75 molders, 
on general machine and power-transmission 
castings; in answering give full particulars 
as to past experience; state age and salary 
expected; first-class position for first-class 
man. Box 251, AMERICAN MACHINIST. 

Wanted—Salesman; must have had prac- 
tical experience in all kinds of heat trans- 
mission by steam and feed-water heaters, 
radiators, condensers, evaporators, coolers, 
etc. ; furnish references as to capability, char- 
acter and experience; state salary expected. 
The Heat Transmission Co., 28-38 Maple ave., 
Danbury, Conn. 

Wanted—An apt and active young man 
with some machine-shop experience, also 
some experience in drafting, who wishes to 
rise as a draftsman, to do drawing on first- 
class machine-tool work: a good opportunity 
to right person. Address, giving particulars 
with reference to himself, Box 255, AMER- 
ICAN MACHINIST. 

Wanted—For a Canadian city, foreman; a 
good, energetic, experienced man for our gas 
and gasoline engine business ; must have busi- 
ness ability and thorough theoretical and 
practical knowledge of the work: be able to 
originate a system of gages, jigs and special 
tools; good, permanent place for a first-class 
man; state experience, reference and salary 
required, when applying: position is in large 
Canadian city. Address Box 276, AM. MAcH. 


30 DAYS’ TRIAL 


of the Cross Oil Filter will 
demonstrate that it reduces 
oil bills 50 per cent. or more. 
If it doesn’t you may send it 
back at our expense. The 
trial is free. 


THE BURT MFG. CO., 
AKRON, OHIO, U.S.A. 


Largest Manufacturers of Oi! Filters in the World. 


Build your PATTERNS. 


High Grade Machine Patterns Our Specialty. 
Send Prints for Estimate. 
F. W. GRAHAM MFG. CO., 
RACINE, WIS. 


CLEVELAND GEAR WORKS, 


W. R. SAWYER, Lessee. 
86 SENECA STREET, 
CLEVELAND. 

































GEARS of all descriptions 


HYDRAULIC PRESSES 


And Special Machinery 
Designed and Built. . . 


BRANDYWINE MACHINE WORKS 








WILMINGTON, DEL. 





We have convinced others. Let us convince you. Our Hot Forged Twist Drills 
will do one-third more work than a milled drill. 





DURABLE AND HIGHLY FINISHED. 


NEW PROCESS Twist DRILL CO., TAUNTON, 


MASS., U.S. A. 
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NICHOLSON FILE COMPANY, 
LARGEST MAKERS 


TION AND THE LARGEST SA 
DOESN'T THAT MEAN SOMETHING 4S TO QUALITY ? 


THE a” PRODUC 


S 





TELL YOUR STOREKEEPER THAT YOU WANT THEM. 


PROVIDENCE, R. 1., U. S. A. 





NEW JERSEY MACHINE WORKS, 


WILLIAM TYACK, Ja., PRESIDENT, 
BUILDERS OF 


ALL CLASSES OF MACHINERY 


Also Builders of Steam and Gas Engines. 
NEWARK, N. J., U.S.A. 








NEW SURFACE GAUGE 
PERFECT ADJUSTMENT. 
UNEQUALLED SCOPE. 


Price with 6 and 10 inch 
spindle, $2.50. 


No. 100 


MADE BY THE 


SAWYER TOOL CO., Fitchburg, Mass. 








- 








TOOLS wactinists 


The Brown & Sharpe No. 8 Micrometer 
= Caliper with Ratchet Attachment. 


SEND FOR OUR CATALOG OF MACHINISTS’ TOOLS. 


HAMMACHER, SCHLEMMER & CO., 209 Bowery, New York. 





Woodward & Powell 


SUCCESSORS TO 


THE POWELL PLANER CO., 
WORCESTER, MASS. 





U. Baird Machinery Co., 125 Water St., Pittsburgh, Pa. 
Robinson & Cary Co., St. Paul, Minn. 

W. R. Colcord Mchy. Co., 502 North ad St., St. Louis, Mo. 
Parke & Lacy Co., Fremont St., San Francisco, Cal. 

The Fairbanks Co., 705 Arch St., Philadelphia, Pa. 


Planer Co. 









reliable and well made. 


a relief, or free exhaust 


This valve has no dash 


Excelsior Straight-Way [2S ive bas ma cam 
Back Pressure Valve. 


complicated levers to get 
; out of order. It is simple, 
Never sticks, and can be relied upon at 


all times when using exhaust steam for heating ; or when used as 


on a condensing plant, it has no equal. It 


is noiseless and free from any complicated attachments. 








Jenkins Brothers, New York, Boston, Philadelphia, Chicago. 





Heat and Heat-Engines. 


E.M., Ph.D., Professor of Mechanical Engineering at Columbia U niversity. 
JOHN WILEY & SONS, 53 E. roth St., New York City. 


&vo, cloth, $5. 00. 


A Study of the Principles which 
Underlie the Mechanical Engi- 
neering of a Power Plant. By 
FREDERICK REMSEN HUTTON, 
559 pages. 














He agreed to pay two cents for each car 


and thus $24.02 was paid for it. 


sives It cuts faster than emery. 
moisture. 





THE CARBORUNDUM C 


ANOTHER GRINDER CONVINCED. 


A skeptical grinder sent us an order for a Carborundum wheel costing $15. 


correct price it would have to grind 769 car wheels. 





It does more work. 


wheel it ground. In order to earn the 
1,201 wheels were ground, 


UNDUM 


is made up in dies aor grades to suit the requirements of every user of abra- 


It is not affected by 


O., NIAGARA FALLS, N.Y. 
































(Continued from page 42.) 

will own the property of the Brooke Iron 
Company, manufacturers of pig iron, nails 
and muck bar, besides a small steel plant 
with a capacity of 125 tons every twenty-four 
hours, and the Diamond Drill Works, which 
makes rock crushers, castings and drills. The 
two industries employ about 800 men, and 
their combination, it is said, will mean their 
enlargement and the employment of more 
labor. 





New Catalogs. 


The Rahn-Mayer-Carpenter Company sends 
us illustrated catalog of engine and flat tur 
ret lathes. The catalog is standard size, 6x9 
inches. 

The Payne Company, of Elmira, N. Y., 
sends us catalog of the Payne high-speed 
automatic engine. The catalog contains illus 
trations of this engine. 

E. G. Smith, Columbia, Pa., sends us small 
pamphlet illustrating and describing ma 
chinists’ tools, such as vernier calipers, mi- 
crometers, spherometers, etc. The prices are 
included. 

We have 
Tool Company, Rochester, N. Y., 
illustrated and described various styles and 
sizes of their automatic bevel-gear planing 
The catalog is 94,x11\% inches. 


received catalog of the Gleason 
in which are 


machines. 

Eaton & Glover, New York, send us catalog 
of engraving machines used by jewelers. The 
various operations of the machines are de- 
scribed, and samples of work done by them 
are also given. The catalog is 5%x8% 
inches. 

Joseph Dixon Crucible Company, Jersey 
City, send us catalog illustrating and describ- 
ing the various graphite productions of the 
firm. Some interesting facts concerning 
graphite are contained in the catalog The 
catalog is standard size, 6x9 inches. 

Franco Tosi, of Legnano, Italy, sends us an 
album containing a number of photographic 
views showing exteriors and interiors of the 
works, and also Views of various plants which 
have been installed by the company named. 
The album is bound in leather and is 5%x8 
inches. 

Chas. H. Besly & Co., 
illustrated catalog “D"’ of tools. The line of 
goods carried is of great variety and includes 
tools used by machinists, iron molders, all 
kinds of supplies for grinders, model-makers, 
Prices are given, and 


Chicago, send us 


blacksmiths, etc., etc. 
the catalog contains 300 4%4x8\4-inch pages. 

Jos. Dixon Crucible Company, Jersey City, 
sends us catalog called “Making Records,” in 
which the merits of Dixon's graphite as a 
lubricant for locomotives are set forth. The 
catalog consists largely of testimonial letters 
from engineers testifying to the advantages 
to be derived from the use of graphite It 
ought to prove of interest to those interested 
in such matters 

We have received from Louis Bendt, man 
ager of the St. Louis office of the Stilwe 
Bierce & Smith-Vaile Company, circular de 
scribing and illustrating the Victor water 
cooling tower, an apparatus intended for 
cooling heated liquids for re-use in ice plants 
glue factories, breweries, etc The construc 
tion and method of operation of this machine 
are fully described. 

We have received from the Monarch Manu 
facturing Company, Waterbury, Conn., cata 
log illustrating and describing the Monarch 
engine stop and automatic speed limit, a de 
vice for the stopping of steam engines from 
various points remote from the engine room, 
by the pressure of a button Illustrations 
showing how the device is connected to en- 
gine are given The catalog is 514xS8 inches. 








AMERICAN MACHINIST September 21, 1890. 








Draper Tools Have Always 
Been Good Tools--- 


have always paid their way, wherever and 
whenever used. They’re honestly made of 
honest material, are strong and rigid, have 
large bearings, and will never flinch under the 
heaviest of work. You’ll find them wherever 
good tools are known and properly valued. 
We make prompt deliveries. Send for new 
catalog B, which shows our complete line of 
improved tools. 











24-INCH SWING SCREW-CUTTING ENGINE LATHE, 


Draper Machine Tool Co., Worcester, Mass., U.S.A. 


ESTABLISHED 1845. 
Sole European Agents: Selig, Sonnenthal & Co., 8s Queen Victoria Street, London. Sole Agent in Germany: E. Sonnenthal, Jr., Neue Promenade g, Berlin. 


Edwin Harrington, Son & Co., Inc., 
Established 1867. Philadelphia, Pa., U.S.A. 


HIGH-GRADE MACHINE TOOLS | 


that are designed and built to maintain our reputation for quality and effectiveness. 


LATHES—DRILL PRESSES—PLANERS—SPECIAL MACHINES—HOISTS— 
TRAVELLING CRANES—OVERHEAD TRAMWAY. 


Write for Catalogs and full particulars, to 
EDWIN HARRINGTON, SON & CO., INC., PHILADELPHIA, PA., U.S. A. 


14 in. to 60 in. SWING. 


E can furnish our 54 in. 
and 60 in. Swing 
Lathes arranged for motor 
drive. “Steel Geared 
Aprons,” 
all bevels planed theoreti- 
cally correct 























Internal gear, and 


—— Photographs and Descriptions 
54 INCH SWING STANDARD LATHE. on Requests. 


THE AMERICAN TOOL WORKS COMPANY, 


WORKS: CINCINNATI, U. S. A. 


New York Office: 120 Broadway, Geo. Place, Agent. Chicago Store: 68-70 South Canal Street. Boston Store: 26 Federal Street. 
St. Louis Store: 720 North Second Street. Philadelphia: The Fairbanks Co. Baltimore: The Fairbanks Co. 
Cleveland: The Strong, Carlisle & Hammond Co. 


London: 7 Leonard Street, Finsbury, E. C. Berlin: Kioster-Strasse, 13-15. Paris: 54 Boulevard Du Temple. Vienna: g Fschenbach Gasse 
Antwerp: 33 Rue Des Peignes. Amsterdam: 22 Prinz Hendrikkade. Copenhagen: Vestre Boulevard 
Stockholm: Fabriksgrand 1. Moscow: Aljfred Stucken. 





